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The 1940 The 44th annual meeting of the N.F.P.A. opens at Atlantic 
Annual Meeting. City on May 7. No effort has been spared to make this 
year’s convention one to be remembered for a long time to 
come. It will be a “working convention”; to that extent at least, it will 
resemble the meetings of previous years. The program is marked with impor- 
tant features both new and old, technical and popular. The Association recog- 
nizes the growing interest of public officials in fire control matters by devoting 
two and a half days to special sessions for state and city fire marshals and 
volunteer firemen. Significant new developments in fire protection and fire 
prevention are the stock in trade at all N.F.P.A. annual meeetings and those 
who wish to keep abreast of the rapid progress in these fields cannot afford to 
miss this meeting. 
os * * * * 
Experienced The fire pictured on the opposite page is a striking example of 
Workmen. = what may happen where fire protection work is not handled by 
qualified, experienced contractors. The N.F.P.A. Committee on 
Automatic Sprinklers has long recognized that having a competent sprinkler 
contractor is a major factor in the quality of the fire protection provided. For 
years the N.F.P.A. standards on automatic sprinklers have contained the fol- 
lowing paragraph: 
“Experienced Workmen Recommended. — Sprinkler installation is a trade in 
itself. Inspectors cannot be expected to act as working superintendents, or correct 


errors of beginners. Sprinkler work should be entrusted to none but fully experi- 
enced and responsible parties.” 


In the case of the La Guardia Airport fire, it is reported that the work was 
not done by any of the regular sprinkler contractors, but by the city, using 
W.P.A. labor. The equipment itself and the engineering supervision were sup- 
plied by one of the major sprinkler companies, but this apparently did not 
include any control over the method of handling such details of the work as 
the erection of scaffolding. The scaffolding was extensive, and it is evident 
from the rapidity of the spread of the fire that the planks were not flame- 
proofed as specified in the standards of the N.F.P.A. Committee on Con- 
struction Operations. No experienced sprinkler contractor would need more 
than a small fraction of the amount of wooden scaffolding which was employed 
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in this work. Furthermore, men in the automatic sprinkler business are very 
definitely fire conscious and can generally be depended upon to exercise more 
than usual care in matters of fire prevention such as proper disposal of oily 
materials, which were apparently responsible for the initial spread of this fire. 

When the fire department arrived, so the story goes, fire fighting was 
somewhat hampered by a closed valve in the underground piping system. It 
appears, nevertheless, that the fire department did a good job, considering the 
headway of the fire when they arrived, presumably due to a delay in giving the 
alarm, while employees were unsuccessfully using extinguishers. 

The installation of the underground piping system previous to this fire 
has produced some interesting gossip. It appears that the underground system, 
also installed by W.P.A. labor, developed extensive leaks when tested. This 
situation was corrected by forcing into the system a quantity of sawdust, or 
some similar material intended to plug the leaks after the manner of cornmeal 
and various compounds used to stop leaks in automobile radiators. The opera- 
tion was said to be reasonably successful as far as stopping the leaks was con- 
cerned, but when the open head sprinkler system in one of the previously 
completed hangars was tested in the presence of the mayor and other notables 
there was a shower of sawdust and parts of the system were clogged or the 
delivery substantially reduced. 

It is reported that the hangar involved in this fire was not insured. 

* * * * * 


They Refuse For years in spreading the gospel of fire prevention the N.F.P.A. 
to Answer. and its constituent members have been telling the public that 

fire is not an “act of God,” but is the result of some failure 
which might have been avoided through proper precautions. The time was 
when those who experienced a fire had no sense of culpability, but as a result 
of continuing efforts in public education, people are gradually turning towards 
the view that every fire is someone’s fault. Those who have fires are not proud 
of them and are often reluctant to give any information which indicates any 
error on their part. When there is legal action involved as a result of a fire, 
those concerned seem particularly reluctant to give information, even though 
any report made to the N.F.P.A. would seem to have no conceivable bearing 
on the case. 

Thus it is that in a number of the most important fires which occur in the 
United States, fires which have a real fire prevention lesson and might be of 
great value in devising measures for preventing similar fires in the future, it is 
difficult if not impossible to secure the full story of what happened. This situa- 
tion has unfortunately handicapped the N.F.P.A. Department of Fire Record 
in a number of recent cases where complete factual information on fires of 
major importance either could not be obtained by the N.F.P.A. or if obtained 
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has been given to the Department of Fire Record as confidential information 


which cannot be published. 

In publishing material on fires, the editors of the QUARTERLY have no 
thought of censuring any individuals concerned and only desire to present the 
facts of what has happened in significant fires so that others may profit by 
previous experience. N.F.P.A. members generally appreciate this, and in most 
cases gladly supply information on fires, with full assurance that it will be 
used constructively. 


* * * * 


Invisible Fire Periodic fire inspections in any premises are not to be under- 
Hazards. valued. One may safely say that most hazardous conditions 
are eliminated that way. But there are sometimes invisible 
fire hazards; invisible because they do not exist at the time of inspection; 
invisible because they are not created until a few minutes prior to the fire. 

A dozen years or so ago Cincinnati lost one of her best unsprinklered 
slow-burning buildings through such a circumstance. A row of pendant elec- 
tric lights had been extended from a plug cutout over a basement storage area 
without a switch. The lamps were turned on at their key sockets at the points 
where light was needed. The day before the fire a carload of glass globes for 
gasoline filling stations, packed in excelsior, had been carted into the basement, 
and a number of the crates opened. The employee in charge, going out to sup- 
per, followed his frequent habit of unscrewing the plug fuse to save the labor 
of switching off the row of lamps at their sockets. This left the circuit safely 
dead. But another employee wanted something in the basement and could get 
no light. He remounted the stairs and obtained candle and matches. While 
opening a parcel the candle, insecurely set, fell into the excelsior. The fire 
spread so rapidly that the man could barely escape. The building and its 
contents were destroyed. 

Modern electrical equipments do not countenance the functioning of a 
fuse plug for a switch, but the incident described illustrates the point we would 
make; that periodic inspection cannot safely be substituted entirely for alert 
cooperation of employees and the full and intelligent assistance of owners and 
occupants. Upon them rests the ultimate responsibility for the safety of the 
plant. Invisible hazards are less likely to emerge from the shadows and take 
their sudden toll where this is acknowledged and understood. 


* 





* * * * * 
A 275 lb. Teacher We have long known that an incompetent, decrepit 
“Fire Hazard." watchman may be a fire hazard, and members will recall 


that Mr. Benjamin Richards presented a report of the 
Committee on Manufacturing Hazards to a recent annual meeting which men- 
tioned the danger of static sparks from blondes. But it remains for member 
Gilbert E. Stecher to call our attention to a unique personal fire hazard. 
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There is a teacher in the New York public schools, says James Marshall, 
president of the Board of Education, who weighs 275 pounds, has a stiff knee, 
is a fire hazard, and should accordingly be retired. Mr. Marshall is reported as 
saying, “Her physical condition makes her obviously a fire hazard. She can 
scarcely put on her coat without help, and in a building press she would be 
bound to slow down the exit of the rest of the school.” 

A subsequent report states that a surprise fire drill was held to determine 
just how much of a hazard she really is. When the gong sounded, the pupils 
left her far behind and were waiting on the sidewalk when teacher finally 
limped from the building. 

* * * * * 
High Value There is a good old Anglo-Saxon word “welkin” now conceded 
Districts. to be archaic, which has some of the characteristics of the 
phrase “high value district.”” Welkin means the vault of heaven, 
the sky. Its limits are not clearly defined; and in the absence of arbitrary 
legal designation neither are those of a high value district. The idea in both 
cases is clear enough, but the image is blurred. 

In certain cities one approximately well-defined district of high values 
may be found. In another, developed asymmetrically, there may be two or sev- 
eral. Some sort of financial consistency might be demanded as a basis, if any 
logical restrictive ordinances are to be enacted for accurate application to such 
districts. Might a scheme for valuation be evolved based upon a replacement 
value in cubic feet? Should building heights be a factor? Contents values 
would need to be figured. Would a certain number of agreed upon million dol- 
lars per square mile furnish a reasonable yardstick for a high value district? 

Perhaps the subject must remain an academic one and its practical aspects 
be met by the acceptance of the existing fire limits set by the several cities. It 
is obvious that the demarcation of a high value district must lie well within 
existing fire limits; and any special treatment of such a district from a fire pro- 
tection standpoint would envisage it as a region of fire limits within fire limits. 
It might then be reasonable to demand for such area the very highest type of 
fire-resistive building construction, the protection of window openings, and the 
universal installation of sprinkler and fire alarm equipment. The district would 
thus take on the aspect of a safety vault for protection of the city’s principal 
valuables. 
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Meeting of Board of Directors. 


Atlantic City, January 20, 1940. 


Present. 
Albert T. Bell, Chairman Hovey T. Freeman, Secretary-Treasurer 
Samuel D. McComb, President George W. Elliott, Past President 
David J. Price, Vice-President Harold L. Miner, Past President 
Alvah Small, Vice-President 


Eugene Arms C. W. Johnson H. Sidney Smith 
A. L. Brown Arthur H. Kehoe Richard E. Vernor 
H. T. Cartlidge W. E. Mallalieu Lloyd T. Wheeler 
Frank A. Epps S. L. Nicholson John L. Wilds 
Russell Grinnell C. W. Pierce 


There were also present Franklin Wentworth, Percy Bugbee, General Manager, Robert 
S. Moulton, Technical Secretary, Horatio Bond, Chief Engineer. 


Business Transacted. 
1. The following resolution on the death of Mr. A. O. Dawson, prepared 


by Messrs. Freeman and Wentworth, was unanimously adopted: 


Whereas: The Board of Directors of the National Fire Protection Association has 
learned of the sudden death of its member, Mr. A. O. Dawson of Montreal, and 


Whereas: During his years of service on this Board Mr. Dawson by his devotion, in- 
tegrity, helpfulness and fine personal qualities endeared himself greatly to all his fellow 
members: be it therefore 

Resolved: That this Board unanimously testifies to its profound sense of loss at the 
passing of Mr. Dawson and desires that this resolution be made a matter of record and that 
its Chairman communicate this minute to the members of Mr. Dawson’s family. 


2. The program for the 44th annual meeting, Atlantic City, week of 
May 6, 1940, was discussed and referred to the Program Committee. 

3. The report of the special Board committee (Mr. Albert T. Bell, 
Chairman), on the charging of a registration fee at the annual meeting was 
received and it was voted to continue the policy of charging a $2 registration 
fee, but to admit without fee volunteer and paid firemen and inspectors attend- 
ing the meeting. 

4. Verbal reports were rendered by Messrs. Bugbee, Moulton and Bond 
on Membership, Publications, Advertising, Field Service, and the Volunteer 
Firemen’s Section. 

5. On recommendation of Mr. C. W. Pierce, Chairman of the special 
Board committee to consider a proposal for having regional vice-presidents, 
no action was taken. 

6. General Manager Bugbee reported on the question of issuance by 
N.F.P.A. sections of statements or resolutions involving policy matters as 
instructed by the Board at the last meeting. No action was taken. 
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7. Chairman Bell reported on contacts with the Red Cedar Shingle 


Bureau. 

8. The following resolution was unanimously adopted: 

RESOLVED that all checks and other endorsements drawn against the account of the 
Association carried at the Royal Bank of Canada, Montreal, are to be signed by either the 
Secretary-Treasurer (Mr. Hovey T. Freeman) or the Assistant Secretary-Treasurer (Mr. 
Percy Bugbee). 

The same officers signing in the same manner may verify the balance of account by 
signing the bank’s usual form of reconcilement and release and they may also endorse for 
deposit or a rubber stamp may be used for this purpose. 

9. The special committee appointed by Chairman Bell to investigate the 
need for establishment of a Committee on Fire Gases (Frank A. Epps, Chair- 
man; H. L. Miner, H. S. Smith, Lloyd T. Wheeler, John L. Wilds) reported 
the results of its deliberations and on recommendation of this committeee it 
was voted to table the proposal until such time as adequate funds may be 
available to defray the cost of the extensive and fundamental research work 
necessary, even for the preliminary investigation of the subject. 

10. The action of the Committee on Technical Committee Procedure in 
appointing a temporary Committee on the Control of Incipient Fires was con- 
firmed, including confirmation of the personnel as follows: Mr. George W. 
Elliott, Chairman, and Messrs. A. O. Boniface, Powell Evans, S. H. Ingberg, 
G. L. Swan, W. F. Steffens and E. F. Tabisz, with Robert S. Moulton serving 
as Secretary. 

Mr. Elliott, Chairman of the temporary Committee on Control of In- 
cipient Fires, presented a progress report. It was voted that the Committee 
on Control of Incipient Fires be continued as a standing committee to proceed 
with the consideration of the subject outlined in the report of their chairman, 
with a view to reporting to the Association at the next annual meeting. It was 
further voted to instruct the committee that questions concerning standards 
under the jurisdiction of other N.F.P.A. committees be referred to such other 
committees and that every effort be made to reconcile any suggested changes 
as promptly as possible. 

11. Reports on contacts with and activities of the American Standards 
Association were made by Mr. Small, N.F.P.A. representative on the A.S.A. 
Board of Directors; Mr. Miner, N.F.P.A. representative on the A.S.A. Safety 
Code Correlating Committee; and Messrs. Elliott, Small and Brown, N.F.P.A. 
representatives on the special committee of the Standards Council on N.F.P.A. 
regulations. 

12. Mr. H. L. Miner was appointed N.F.P.A. representative and Mr. 
C. W. Rulon, alternate, on the American Standards Association Safety Code 
Correlating Committee for 1940-1941. 

13. The report of the Committee on Technical Committee Procedure was 
adopted, including action on the following items: 
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The appointment of Mr. Clinton T. Bissell of the National Board of Fire Underwriters 
was approved as Chairman of the A.S.A. sectional committee to be organized on Building 
Code Requirements for Fire Protection and Fire Resistance (A.S.A. A-51) of which the 
Bureau of Standards, the National Board of Fire Underwriters, and the N.F.P.A. are joint 
sponsors. 

To meet the views of the American Standards Association, the following revised scope 
statements for the Committees on Air Conditioning and Blower Systems were adopted: 

Air Conditioning. 

The construction, installation, operation and maintenance of systems for air condi- 
tioning, heating and ventilating, including filters, ducts, and related equipment, to pro- 
tect life and property from fire, smoke and gases resulting from fire, or from conditions 
having manifestations similar to fire. 


Blower Systems. 

The construction, installation, operation and maintenance of blower and exhaust 
systems and fans for the removal of dust vapor and refuse, and for air conveying, in- 
cluding ducts and related equipment, and the disposal of the materials conveyed, to 
protect life and property from fire, smoke and gases resulting from fire, or from condi- 
tions having manifestations similar to fire. 

The Committee on Field Practice was authorized to develop recommendations on smoke 
pipes and stove pipes, including such matters as the material of construction, the thickness 
of such pipes, their supports and fastenings. 

The Committee on Technical Committee Procedure also reported its 
action in appointing a Committee on Control of Incipient Fires (see Minute 
No. 10) ; recommended confirmation of technical committee appointments (see 
Minute No. 17); advised that no present recommendation was made on the 
appointment of a representative of the National Association of Building Own- 
ers and Managers to the Electrical Committee because that association had 
not yet designated a permanent representative; reported consideration of 
other questions of Electrical Committee personnel (see Minute No. 14); and 
reported further consideration and plans to make subsequent report on a pro- 
posed reorganization of the Committee on Manufacturing Hazards. 

14. The following requests for representation on the Electrical Commit- 
tee were considered: International Brotherhood of Electrical Workers; Na- 
tional Electrical Contractors Association (request that voting representation 
be increased from 2 to 7 — Messrs. Laurence Davis and George Andrae 
appeared before the Board to present this request); United States Conference 
of Mayors (request that voting representation be increased from 5 to 7); 
International Municipal Signal Association (request for reconsideration of the 
previous Board action in discontinuing their representation). These requests 
were discussed and referred to the Committee on Technical Committee Proce- 
dure for further investigation and report. 

15. Proposed revisions in the Regulations for the Storage and Sale of 
Pyroxylin Plastic in Warehouses and Wholesale Jobbing and Retail Stores 
submitted by the Committee on Hazardous Chemicals and Explosives were 
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referred to the committee for report at the next annual meeting of the 
Association. 

16. On motion of Mr. Mallalieu, it was voted to concur in the action of 
the National Board of Fire Underwriters substituting the word “Standards” for 
the word “Regulations” in their publication of N.F.P.A. standards in order to 
avoid misunderstandings as a result of the apparent growing tendency to inter- 
pret the word “Regulations” as mandatory or even statutory, whereas the regu- 
lations in question have no mandatory force. It was further voted to instruct 
N.F.P.A. committees in the development of their reports to avoid the use of 
the term “Regulations” or other phraseology implying mandatory legal appli- 
cation, where such application is not intended. The Committee on Technical 
Committee Procedure was requested to give further study to the related ques- 
tions of nomenclature. 

Committeee Appointments. 

17. The following committee appointments were confirmed; also the 
various appointments referred with power to the President and the Committee 
on Technical Committee Procedure by action of the Board at the June meet- 
ing, and printed in the 1939 Year Book: 

Air Conditioning. 
Wm. H. Driscoll, Heating, Piping and Air Conditioning Contractors National Assn. 
E. Szekely, National Association of Fan Manufacturers (replacing J. F. G. Miller). 
Blower Systems. 
Norman A. Hollister, American Society of Heating and Ventilating Engineers. 
Dust Explosion Hazards. 
Capt. L. C. Webster, Northwest Country Elevator Association. 
Electrical. 
Paul Ferneding, New York Board of Fire Underwriters (replacing J. C. Forsyth, retired). 
Charles A. Ward, U.S. Conference of Mayors. 
E. D. Youmans, National Electrical Manufacturers Association (replacing C. A. Bates). 
Fire Prevention and Clean-up Campaign. 
G. O. Waeterling, 55 John St., New York City. 
Fire Protection Engineering Education. 
Walter R. MacCornack, Dean of Architecture, Massachusetts Institute of Technology, 
Chairman (replacing John R. Lapham, deceased). 
Incipient Fires. 
See Minute No. 10. 


Truck Transportation. 
C. G. Durfee, Chemical Fire Extinguisher Assn. (replacing A. O. Boniface). 
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Forest Fires for Fun. 
By John P. Shea, 


Psychologist, U. S. Forest Service. 


One old lady on her death bed summed up in a few words the feeling of 
the entire resident population of the Southern National Forests. She lay for 
weeks sick and disabled. A friend in the Forest Service called on her at her 
request. She said to him in effect, “I’m proud you come. Maybe I ain’t goin’ 
to get up again. I reckon I ain’t.” My friend asked what he could do for her. 
She replied, “There ain’t nothin’ I reckon, because you wouldn’t let me do what 
I want.” “What do you want to do?” my friend asked her. “Well,” said the 
old lady, “I got just one wish. I’m a-hurtin’ to burn the woods once more 
before I die.” 

Such emotional needs are typical of whole groups in our southern forests. 
And such emotional needs are expressing themselves thousands of times each 
year in the form of woods burning, by disadvantaged ruralists, along lines laid 
down in the culture pattern of their pioneer forefathers. 

There is an annual average of 35,700 fires on all protected forest areas — 
Federal, State and Private — in the eleven Southern States that constitute 
Region-8 of the U. S. Forest Service. We find over 90 per cent of them to be 
caused by man. Compared to the Nation as a whole, 48 per cent of all forest 
fires in the United States occur in this region. Of man-caused fires, 53 per cent 
of the total throughout the United States take place here. Fifty-two per cent 
of the area burned over is in these eleven southeastern states. The damage 
done to forest resources, to soils and human resources is vast, and difficult to 
estimate in dollars and cents. 

Our main concern is what to do to prevent them. The United States 
Forest Service is attempting new ways to answer that important question. From 
June to December, 1939, the Federal Forest Service Division of Fire Control 
sent me, a social scientist, a psychologist, to make a field study of the people 
who cause forest fires. This is quite a different matter from the former post- 
mortem studies of fires that people set. A National Forest unit of Alabama, 
the Talladega, was selected for study because it was thought to be a typical 
southern forest. The lives of the people, the way they make their living, the 
various forest resources, and the extent of the woods burning done there were 
thought to be fair samples of such conditions throughout the southern states. 


Abstracted from paper entitled “New Design for Forest Fire Prevention in the South,” 
read before the American Forestry Association, Biloxi, Miss., February 1-3, 1940. 
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U. S. Forest Service. 
A southern cabin and its cornfield. A mountain “pappy” is talking with two 
U. S. Forest Service officers. 


The forest area studied consisted of some 440,000 acres gross and 180,000 
acres net, Federally owned, of a National Forest unit lying along the southern- 
most spur of the Blue Ridge Mountains in Alabama. Eighteen hundred fami- 
lies, some 10,000 people, dwell within the forest boundaries. 


Historical Background of the People. 

These forest residents are of English-Irish-Scotch stock. They and their 
ancestors have lived in the forest from three to five generations. Their ances- 
tors moved into this area in the westward trek from the Carolinas and Georgia 
during the decades 1820 to 1850. That was just after Andrew Jackson and 
his army had broken the hold of the Indians on this territory and opened the 
land to settlement by the white man. The ancestors of these people, chiefly 
cotton-corn agrarians, came westward in wagons with their families, the family 
Bible, cotton seed, and a rifle to found a new home. But they were disap- 
pointed to discover that the rich valley land had already been pre-empted by 
large landowners. The late arrivals were forced to take the “leavin’s,” the 
less desirable hillside and forest tracts. Here they and their descendants have 
dwelt ever since. 

Our procedure was like plugging a watermelon. You don’t cut the whole 
melon open; you cut into a small area and go to the heart of it. 
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¢ wee 
U. S. Forest Service. : 
A “pappy” and daughter are splitting shakes to patch their roof. 


First step was to select sample families from among the forest residents 
that would give us an adequate picture of the resident population as a whole. 
The selection was made by methods similar to those used in the Gallup poll, 
that is, by the selection of families typical of each sub-group. 

Asked, “What is the effect of fire on the forest and on your land?”’, the 
answers included ‘Kills off boll weevil. Helps produce better cotton crop. 
Kills off snakes. Destroys ticks. Kills bean beetle. Keeps our fields from 
being choked up with brush. Makes grass grow better and quicker. Keeps us 
healthy by killing ‘fever germs.’ Best way to keep the woods ‘clean.’ Woods 
burning is ‘right.’ We have always done it. Our fathers and grandfathers 
burned the woods. It was ‘right’ for them and it is the ‘right’ thing for us 
to do.” 

Asked, “What is the effect of keeping fire out of the forest and off your 
land?”, they replied, ““Not much good as I can see. Makes living harder for 
us farmers. I reckon maybe floods are not so bad as they used to be. Maybe 
a few more squirrels now since they won’t let us burn the woods. But we see 
more rattlesnakes, too.” 

The sociological picture of the group as a whole shows these people occu- 
pying an uncomfortable place in the class and caste system of the South. They 
are the “poor whites,” looked down upon by the upper and middle class whites. 
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They fail to have the respect even of the Negroes, who, as is well known, like 
to gain prestige by attaching themselves to “quality folks” — especially qual- 
ity folks who can give the Negro handouts as well as prestige. The poor 
whites are unable to bestow either of these favors upon the blacks. The social 
position of our Southern Forest residents is one of being practically crushed 
between the upper and nether millstone. Economically and socially they 
represent a frustrated group. 

We find here an agrarian group whose culture pattern favors woods burn- 
ing because of long-standing custom. Between the culture pattern as a whole 
and the environment as a whole, we find a conflict situation. The agrarian 
group is in conflict with its unfavorable forest environment. Like all human 
cultures this agrarian group is exploiting its environment in ways peculiar to 
its culture. This is done because of outmoded agricultural practices based 
upon the lore and tradition of their forefathers who believed in woods burning. 

A proud people are these Forest residents. They come from a proud 
Anglo-Saxon stock. Like their ancestors they “takes no sass off’n nobody.” 
They “insults easy” and they “shoots quick.” As they have been shoved into 
an inferior position socially and stripped down to the bone in material posses- 
sions, their pride and sensitivity have come up. To observers from easier walks 
of life these hardy ruralists exhibit traits of rugged individualism character- 
ized as “human cussedness.”” This is by way of overcompensation. They bal- 
ance up their social and economic losses by an abundant independence and 
self-esteem. 

Frustration and "Human Cussedness.” 

There is a well-established principle in psychology that groups and indi- 
viduals, when frustrated, express themselves by acts of aggression. That is to 
say, frustrations of a people give rise to reactions on their part in the form of 
injurious acts committed against other humans and also against the environ- 
ment. 

Many fires are now being set in southern forests out of so-called “human 
cussedness.”” But they are really reactions to frustration. 

Frustrated people have fancied as well as real grievances. They set fires 
to burn out an enemy; to damage a “hostile” environment. Also to get back 
at “Outsiders,” particularly “outside” officials and CCC boys whom we have 
placed there and trained as fire fighters. The $30 a month, $360 a year, paid 
to CCC enrollees seems “big money” to Forest residents whose total family 
income is $200 a year or less. Accordingly, they get a kick out of seeing the 
“*** ***” enrollees, particularly Negroes, ‘sweat to earn that pay.” 

Woods burning persists among southern agrarians largely as a recreation, 
just as hunting and fishing persist among many of us who are descendants of 
people who hunted and fished for a livelihood. And for the same reason; it 
persists because it was once economic, but now serves as a sport. It is an urge 
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A typical fire in a southern forest. Such fires make up forty-eight per cent of 
all forest fires in the United States, and ninety per cent of the southern fires are 
said to be caused by man. 


demanding emotional release. Fire is extremely exciting. Most of us human 
beings thrill to it whether we like it or not. But learning not to like fire is an 
acquired taste. 

The sight and sound and odor of burning woods provide excitement for a 
people who dwell in an environment of low-stimulation and who, quite natu- 
rally, crave excitement. Many of them have never seen motion pictures, few 
have radios. There are practically no organized games. Hunting, fishing are 
practiced and much desired, but game and fish are about extinct. Whittling, 
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“porch-settin’ ,” spittin’ and talking are the major forms of recreation. They 
enjoy going to funerals and court trials. 

They are people who have not yet learned to dislike fire. Woods burning 
gives them distinct emotional satisfactions which they strive to explain away 
(as we do hunting and fishing) by pseudo-economic reasons that spring from 
defensive beliefs. Their defensive beliefs are emotionalized ways of protecting 
their feelings, their habitual ways of life, their culture. Their sincere explana- 
tions of the value of fire in killing off snakes and boll weevil and other economic 
“advantages” are something more than mere ignorance. They are the defen- 
sive beliefs of a disadvantaged culture group. 

How to get the woods burned off and outwit the law is a sort of game 
with them. It seems to be a favorite topic of conversation. 


The Fire Prevention Plan. 

The plan we propose for conservation and fire prevention in Southern 
Forests like the one studied, follows well-established principles for changing 
human behavior patterns. It is a plan of reéducation through social action: 
of gaining codperation by helping the disadvantaged persons to help them- 
selves. Since woods burning is an old established habit, the cure for it would 
seem to lie in well-established methods of habit-breaking and human learning 
applied to Forest resident groups. 

We cannot win their codperation by locking horns with them in their 
beliefs. And mere propaganda and prohibitions against such deep-seated 
beliefs are about as effective as a popgun against an elephant. These southern 
agrarians will continue in their beliefs until actual demonstrations convince 
them of a better way. 

The plan proposed is to lay out in selected National Forests of the South 
6 to 8 small tracts as Forest Demonstration Areas, each from 200 to 500 acres 
in size. The purpose of these spot areas is to demonstrate to the Forest popu- 
lace, who know practically nothing of forest values, what intensive forest 
cultivation and improved agricultural and soil practices can really do. 

This procedure is similar to that employed in grafting skin on a large 
burned area of a human body. Small “islands” of new skin are placed at 
various focal points over the denuded area. They serve to head up the new 
growth and spread their influence over surrounding areas. 

We should build in each Forest Demonstration Area a Forest Community 
House or People’s Center,—a simple inexpensive building with seating capacity 
from 200 to 350, for the social uses of Forest residents. Native materials could 
be used. To make the People’s Center an integral part of the lives of the Forest 
residents from the start, we should invite them to participate in the construc- 
tion and give them jobs with pay for doing so. 
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Equipment of the People’s Center should consist of a stage with screen 
for motion picture shows, a cook stove, fireplace, benches, that can be moved 
aside to permit dancing, a supply of soft pine sticks for whittling and cuspidors 
for spitting. That equipment will suffice at the start. Additional equipment, 
such as a radio, should be added as its usefulness becomes apparent. 

The Forest Officer acts as tactful host and invites the people — men, 
women and children — of the Forest Community to come to the People’s Cen- 
ter to see a motion picture show and discuss problems of common interest. 

The Forest Officer describes the uses of the People’s Center to the people 
and emphasizes that it is theirs to use and protect. He allows them full free- 
dom of expression of their opinions and asks their advice on certain measures 
he takes up. He invites them to sing under the leadership of one of their mem- 
bers. He explains to them that they may shove back the benches and have a 
dance provided the Forest residents desire it and will provide their own music, 
such as a fiddle, and choose their own straw boss or “caller.” 

The Forest Officer, as host, should emphasize the many uses of the Peo- 
ple’s Center to the people, and in return demand one thing — protection of the 
property by the people themselves. A first step must be made somewhere to 
put the protection of the Forest upon the shoulders of the Forest residents. 
This is the best place to do it. From protection of the People’s Center the pro- 
gram can be widened to protection of the Forest and its resources. 

The Forest Officer will remember that in all his plans of organizing groups 
for protection of the People’s Center and of the Forest, he should work with 
the patriarchal family structure that exists among the people, — with “Pappy” 
as the boss. He should plan his programs to interest and serve entire families, 
but point up all his plans for codperation so that they gain the consent of 
“Pappy,” the male head of the family. When our Forest Officer wins the co- 
operation of a half dozen “Pappies” in one of these rural communities, he will 
have won the codperation of their numerous progeny and blood-kin. 

The plan goes on to satisfy other needs of the forest population, their 
economic improvement, stocking fish and game, and organizing local groups 
into associations for the protection of fish, game, and forest resources. 

The plan was designed to fit the needs of the people studied. And the 
remedial measures are designed to work with — not against —— the grain of 
human nature. In such ways, it is thought, time can be saved in changing 
human behavior patterns and lasting fire prevention achieved. 
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Fire Record of Cities, 1939. 


The following tabulation prepared by the N.F.P.A. Department of Fire 
Record gives 1939 fire record data for cities in the United States and Canada 
which have populations of 25,000 or more persons. Blanks in the tabulation 
indicate that the cities do not report these figures or have not responded to 
requests for their reports. However, 100 per cent returns were received from 
Canadian cities and every city in the United States having more than 100,000 
population has furnished at least partial information. The only three large 
U.S. cities for which 1939 fire loss figures could not be obtained were Chicago, 
Memphis, and San Francisco. Prior to the year just past fire loss data for 
Chicago were furnished by the the Chicago Fire Insurance Patrol, but are no 
longer available from this source and the Chicago Fire Department apparently 
does not keep fire loss records. Memphis fire loss figures will be available at a 
later date. San Francisco has not reported its fire losses for years. 

The questionnaire sent to the various cities specifically asked that the 
city fire loss data reported include both insured and uninsured losses, and that 
both chimney and roof fires be included in the number of building fires. How- 
ever, reports of the cities are not all compiled on a uniform basis. Differences 
in methods of determining or estimating fire losses, and in differentiation 
between alarms and building fires, should be considered in any use of these 
figures for comparison between cities. For example, it is known that the 
number of building fires reported for Atlanta, Ga., includes only those fires in 
which an insurance loss was paid, so that the number of building fires reported 
is lower than for other comparable cities. On the other hand the large number 
of building fires reported for Portland, Oregon, was due to a great number of 
flue fires which caused no damage and which resulted from the widespread use 
of wood for fuel in that city. 

In addition to the 1939 fire records of individual cities, this survey pro- 
vides a good picture of the fire experience of United States and Canadian 
cities as a whole. Four hundred and three United States cities of 25,000 or 
more population had a total fire loss for the year 1939 of $71,366,689. 
Twenty-three Canadian cities in the same population group reported a total 
loss of $5,252,352. 

A total of 388 U. S. cities reported both loss data and the number of 
building fires in their city. The average loss per building fire in these cities for 
the year 1939 was $399. The average loss per building fire for the twenty- 
three largest Canadian cities was $333. The total number of building fires 
reported by 391 U. S. cities supplying these data was 193,038 fires. The 
twenty-three Canadian cities reported a total of 15,791 building fires. 
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1939 Fire Losses Cities of 25,000 Population or Over. 


Alabama 


Arizona 


Arkansas 


California 


Colorado 


Connecticut 


*Subject to change. 


City 
Anniston 
Birmingham 


Montgomery 


Phoenix .... 
Tucson 


Fort Smith 
Little Rock 


Alhambra 
Bakersfield 
Berkeley 
Fresno 
Glendale 
Huntington Park 
Inglewood 
Long Beach 
Los Angeles 
Oakland 
Pasadena 
Pomona 
Richmond 
Riverside 
Sacramento 
San Bernardino 
San Diego 

San Francisco 


Santa Ana 
Santa Barbara 
Santa Monica 
Stockton 


Colorado Springs 
Denver 
Pueblo 


Bridgeport 
Bristol 
Hartford 
Meriden .... 
Greenwich 
Middletown 
New Britain 
New Haven 
New London 
Norwalk 
Stamford 
Stratford 
Torrington 
Waterbury 
West Hartford 
West Haven 


Total Loss No. Alarms 


$20,110 
424,705 
15,857 
46,545 
54,186 


48,057 
18,468 


164,154 
125,999 


222,856 


79,019 
479,678 
16,881 


379,985 
78,235 
232,004 
32,786 
99,308 
122,807 
126,386 
269,296 
28,331 
27,482 
51,191 
15,045 
36,990 
155,485 


271 
2888 
458 
1302 
465 


599 
297 


682 
1594 


313 
327 
887 
433 
690 
155 


192 
989 


14,237 


3123 
568 
124 
292 
288 


412 
1900 
9007 


404 
340 


No. Bldg. 


Fires 
244 
1407 
207 
762 
286 


275 
123 


67 
360 


120 


416 


Loss per 
Bldg. Fire 
$83 
301 
76 
61 
189 


175 
149 


2450 
350 


153 
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City Total Loss No. Alarms 
Delaware Wilmington 101,371 963 


District of Columbia Washington 483,841 6049 


Florida Jacksonville 169,071 
186,159 
Orlando 
Pensacola 
St. Petersburg 
Tampa 
West Palm Beach.... 


Georgia 
Atlanta 
Augusta 
Columbus 
La Grange 


214,072 
Idaho i 320,798 


Illinois 103,462 
Aurora 85,668 
Belleville 


Danville 
Decatur 
East St. Louis 
Elgin 
Evanston 
Galesburg 
Granite City 
Joliet 
Maywood 
Moline 

Oak Park 
Peoria 
Quincy 
Rockford 
Rock Island 
Springfield 
Waukegan 


Indiana Anderson 
East Chicago 
Elkhart 
Evansville 
Fort Wayne 
Gary 
Hammond 
Indianapolis 
Kokomo 
Lafayette 
Marion 


No. Bidg. 
Fires 


433 
1916 


599 
366 
82 
153 
980 
71 


112 
352 


257 
60 
285 


446 


Loss 
Bldg. Fire 
234 


252 


510 
64 


65 
34 


"92 
205 
590 





Indiana, cont'd. 


Kansas 


Kentucky 


Louisiana 


Maryland 


Massachusetts 
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City 
Mishawaka 
Muncie 
New Albany 
Richmond 
South Bend 
Terre Haute 


Clinton 
Council Bluffs 
Davenport 


Dubuque ... 
Ottumwa 
Sioux City 
Waterloo 


Hutchinson 
Kansas City 
Topeka 
Wichita 


Covington 
Lexington 
Louisville 


Owensboro 
Paducah 


Baton Rouge 


New Orleans....... 


Shreveport 


Bangor ..... 
Lewiston 
Portland 


Baltimore 
Cumberland 
Hagerstown 


Arlington 
Belmont 
Beverly 
Boston 
Brockton 
Brookline 
Cambridge 


fEleven months total. 
{The loss figure above is the total insurance loss payments on fires during 1939 as re- 
ported by the Boston Protective Department. The fire department’s estimate for the year 
was $2,360,552. 


Total Loss 


265 
746 
436 
469 
1368 
1003 


503 
775 
319 
604 
774 
3112 
837 
500 
1254 
862 


469 
2214 
966 
1665 


313 
516 
662 
3148 
277 
589 
934 


394 


258,037 2455 
154,077 1145 


55,122 
124,033 
163,104 


1,547,183 


446 

864 

11,518 

1600 

168 

1876 

974 

657 

66,339 1002 
326,225 1067 


No. Alarms 


No. Bldg. 
Fires 
131 
355 
236 
282 
650 
600 


127 
376 
232 
279 
131 
1096 
380 
227 
345 
305 


411 
683 
393 
345 


264 
411 
456 
1152 
72 
69 
513 


85 
"892 
323 
576 
527 
316 


4108 
303 


120 
183 
4166 
479 
565 
190 
187 
173 
327 


337 


Loss per 
Bldg. Fire 
114 
110 
1352 
99 
208 
271 


493 
278 
124 
128 
398 
611 

31 
514 
311 
223 


197 
266 
168 
250 


161 

24 
139 
477 
570 
183 
237 


116 
290 
477 
96 


235 
518 


377 
213 


172 
354 
539 
537 
381 
913 
180 
381 
997 
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No. Bldg. Loss per 
City Total Loss No. Alarms Fires Bldg. Fire 

Massachusetts, Fitchburg 75,000 625 125 600 

Cont'd. Haverhill 244,276 1231 252 968 

BEONNOMD Ne iikcG eels vis 230,482 736 643 357 

Lawrence 205 ,233 1159 291 706 

191,811 1575 426 

210,088 2360 : cai 

65,896 851 319 

114,067 953 542 

New Bedford 154,541 878 395 
Newton 148,340 1402 
Northampton 29,972 381 
Pittsfield 107 ,033 536 
i 109,178 1599 
118,091 1004 
122,878 878 
Somerville 200,000 1515 
Springfield 120,000 1818 
Taunton 102,820 753 
Waltham 119,513 868 
Watertown .......... 41,333 516 
Worcester *410,000 3327 


Michigan Ann Arbor 32,191 381 
Battle Creek 26,070 261 
Bay City 32,105 708 
Dearborn .. 52,863 416 
Detroit *2 313,193 
Flint 154,212 
Grant Rapids 651,800 
Hamtramck 64,242 
Highland Park 45,128 
Jackson 56,631 
Kalamazoo 84,839 
Lansing 73,264 
Muskegon 137,477 
Pontiac 57,183 
Port Huron 156,236 
Royal Oak 
Saginaw 135,554 
Wyandotte 15,568 


Minnesota *118,473 
Minneapolis ......... 680,063 
St. Paul 568,988 


Mississippi 50,486 
79,816 


Missouri i 87,739 
i 890,316 

87,844 

**7 66,983 

58,725 

62,325 


Montana 26,521 
23,990 


*Subject to change. 
**Fiscal year ending March 31, 1939. 
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No. Bldg. Loss per 
City Total Loss No. Alarms Fires Bldg. Fire 
Nebraska Lincoln 102,843 903 357 288 
254,573 3377 1139 224 


New Hampshire Concord 83,360 649 468 179 
Manchester 100,000 931 403 249 
85,137 678 376 226 


New Jersey Asbury Park 55,162 222 77 716 
Atlantic City........ 183,724 627 323 567 
Bayonne 118,869 885 334 356 
Belleville 11,380 439 77 147 
Bloomfield 24,577 500 119 206 
Camden 197,775 1157 386 510 
Clifton 29,600 615 61 486 
East Orange 43,599 480 175 248 
Elizabeth 64,192 724 290 221 
Garfield 5,307 69 34 156 
Hackensack 20,071 307 105 191 
Hoboken 125,381 411 345 
Irvington 35,515 244 115 
Jersey City 132,265 2304 1079 

72,696 358 95 
34,042 462 296 
Montclair 32,161 458 179 
Newark 679,206 3836 
New Brunswick 65,501 370 
North Bergen 57,065 432 
17,177 226 
207,989 496 
Paterson 
Perth Amboy 
Plainfield 
Trenton 
Union City 
West New York...... 
Woodbridge 


New Mexico Albuquerque 


New York 144,938 
Amsterdam 94,562 
Auburn 17,650 
Binghamton 247,697 

653,145 

81,503 

Jamestown 104,237 
Kingston 28,387 
Lockport 12,515 
Mount Vernon 54,329 
Newburgh 69,955 
New Rochelle 35,963 
8,600,544 

Niagara Falls 98,205 
Oswego 35,387 
Poughkeepsie 134,722 
Rochester 360,089 
Rome 58,019 
Schenectady 101,417 
Syracuse 293,305 
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No. Bldg. Loss per 
City Total Loss No. Alarms Fires Bldg. Fire 
New York, Cont'd. Troy 75,635 706 616 123 
Utica 138,659 690 228 609 
Watertown 82,575 357 189 437 
White Plains 35,429 493 123 288 
Yonkers 203,015 1631 532 « 382 


North Carolina Asheville 43,551 658 61 715 
Charlotte 133,892 1751 744 180 

80,135 412 189 423 

Greensboro 50,345 690 166 303 

High Point 46,209 445 156 296 

Raleigh 53,926 538 eae ace 

Wilmington 27,901 451 296 94 

Winston-Salem 28,610 773 161 177 


North Dakota Fargo 45,443 216 276 


Ohio 431,528 2035 
Ashtabula 61,739 256 
Barberton 146,915 145 
Canton 169,285 529 
Cincinnati 581,850 3954 
Cleveland 1,240,500 7909 
Cleveland Heights... . 46,647 603 
Columbus ... 199,586 3603 
Dayton 384,373 
East Cleveland 9,943 187 
East Liverpool 23,915 298 
Elyria 53,806 237 
Euclid aes 11,018 296 
Hamilton 30,613 
Lakewood 18,539 
Lima 21,447 
Lorain 36,373 
Mansfield 37,308 
Marion 36,404 
Massillon 19,073 
Middletown 38,540 
Newark 14,576 
Norwood 18,316 
Portsmouth 82,950 
Sandusky 1,508,231 
Springfield 322,599 
Steubenville 24,975 
Toledo 346,578 
Warren 45,309 
Youngstown 189,590 
Zanesville 18,523 


Oklahoma 26,888 
Muskogee ; 257,539 

Oklahoma City 186,876 

210,709 


Oregon Portland 477,473 
16,421 


Pennsylvania Aliquippa 3,845 
Allentown 
Altoona 
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No. Bldg. Loss per 
City Total Loss No. Alarms Fires Bldg. Fire 


Pennsylvania, Bethlehem *280,490 157 65 4310 
Cont'd. CE 5505) a eal eae 56,885 432 242 235 
Easton 22,545 166 68 331 

Erie 101,451 679 483 209 

Harrisburg 55,956 469 276 202 

Hazelton 48,290 135 61 792 

Johnstown 135,324 560 339 398 

Lancaster 293 47 1299 

Lebanon eit sgt atts 

McKeesport 359 176 435 

Nanticoke 18 20 1318 

New Castle 357 162 265 

Norristown 116 40 1373 


Philadelphia 3,796,283 10,253 3866 985 
Pittsburgh . 930,000 5475 2282 408 
Reading 169,215 403 335 476 
Scranton 270,721 857 309 875 
Sharon 234 56 150 
Washington 199 108 118 
Wilkes-Barre 459 175 1510 
Wilkinsburg 155 154 
Williamsport 254 691 

256 609 


Rhode Island Central Falls......... 185 32 
Cranston eee i ae 
East Providence 635 502 
Newport 405 424 
Pawtucket 1102 
Providence 
Woonsocket 


South Carolina Charleston 
Columbia ....... 
Greenville 
Spartanburg 


South Dakota Sioux Falls 


Tennessee Chattanooga 
Jackson 
Johnson City 
Knoxville 
Memphis 
Nashville 


Beaumont 
Brownsville 
Corpus Christi 
Dallas 


Galveston 107,877 
Houston 725,651 


*Subject to change. 
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No. Bldg. Loss per 
City Total Loss No. Alarms Fires Bldg. Fire 

Texas, Cont'd. 11,076 135 64 172 
Lubbock 20,436 254 198 103 
Port Arthur 40,000 359 59 678 
San Angelo 15,103 215 107 141 
San Antonio *197,691 1967 861 229 
Texarkana 29,287 286 76 384 
170,002 606 112 1515 

219,613 612 266 825 

Wichita Falls 96,481 664 171 564 


Utah 23,192 492 153 151 
Salt Lake City 483,555 1238 831 911 


Vermont Burlington .... 93,278 442 332 


Virginia Danville 82,178 303 : 626 
Lynchburg 46,000 641 202 
Newport News 16,121 510 : Deut 
Norfolk 274,705 298 
Petersburg 7,800 45 
Portsmouth 41,132 160 
Richmond 175,590 144 
Roanoke 46,021 


Washington Bellingham 41,182 
Everett 18,334 
Seattle 434,322 
Spokane 573,738 
Tacoma 96,246 
Yakima 73,951 


West Virginia Charleston 63,748 
Clarksburg 138,338 
Huntington 109,436 
Parkersburg 29,281 
Wheeling 41,929 


Wisconsin Appleton 17,604 
Beloit . *16,600 
Eau Claire 31,960 
Fond du Lac 241,096 
Green Bay 82,361 
Kenosha 39,599 
La Crosse 16,180 
Madison 262,437 
Manitowoc *48 362 
Milwaukee 554,256 
Oshkosh 43,310 
Racine 82,111 
Sheboygan 23,080 
Superior 213,737 
Wausaw 15,822 
West Allis 18,889 


Wyoming Cheyenne 21,199 


Territory of Hawaii Honolulu 54,603 


*Subject to change. 





Alberta 


British Columbia 


Manitoba 
New Brunswick 
Nova Scotia 


Ontario 


Saskatchewan 


*Subject to change. 
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1939 Fire Losses, Canadian Cities. 


City 
Calgary 
Edmonton 


Vancouver 
Victoria 


Brantford 
Fort William 
Hamilton 
Kitchener 


St. Catharines 
Toronto 
Windsor 


Montreal 


Sherbrook 


Trois Riviéres........ 


Regina 
Saskatoon 


Total Loss 


66,181 
142,624 


409,226 
68,072 


256,375 
113,000 
454,646 


22,196 
62,751 
272,668 
35,427 
72,093 
217,353 
18,141 
1,009,792 
#124,915 


25,984 
1,126,910 
551,440 
91,861 
15,560 


20,000 
75,137 


No. Alarms 


549 
959 


2413 
645 


3578 


No. Bldg. 


Fires 
84 
323 


1399 
286 


2256 


Loss per 

Bldg. Fire 
790 
440 
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Preventing Air Conditioning Fires. 


By Carl W. Wheelock, Chairman, 
N.F.P.A. Committee on Air Conditioning. 

The conditioning of air is not altogether a new problem, for installations 
were made some thirty years ago in industrial plants principally, for the con- 
trol of temperature and humidity in certain manufacturing operations. In the 
early nineteen-twenties, the advantages and appeal of air conditioning inter- 
ested the owners of theatres and motion picture houses. The knowledge gained 
in the industrial field was then applied to these occupancies. During the past 
ten years installations at a gradually accelerating rate have been made in 
department stores, banks, office buildings, theatres, hotels, and similar proper- 
ties until today we find them frequently installed in the smaller occupancies 
and communities. 

Air conditioning may be briefly described as the operations through which 
air is cleaned, heated, cooled, moistened, or dried, and distributed. Human 
comfort, efficiency and health are affected by the factors of temperature, 
humidity and air motion, and health is affected by the cleanliness of air. 

In this discussion, we are not concerned with the functional problems and 
details of design and installation, except insofar as the installation may involve 
fire hazards and consequent damage to property. A carelessly designed sys- 
tem, from the fire protection viewpoint, may create, even in a high-grade 
fire-resistive building of low initial hazard, a condition that not only seriously 
endangers the building, but which may cause a severe hazard to life through 
panic. Consequently, the architect, the air conditioning engineer, and the fire 
protection engineer should work together intelligently in designing a system 
that will follow the general plans and requirements of the standards of the 
National Fire Protection Association. They should thereby obtain, at rela- 
tively little additional expense, a system designed to eliminate or materially 
reduce the hazards and consequently the losses that otherwise may result. 


Outline of Typical Installation. 

Fresh air must first be drawn from the outside through an intake and it 
proceeds to the air conditioning assembly equipment through an intake duct. 
At the assembly, in the usual case of recirculation, this intake duct is inter- 
connected with the main return duct carrying the air to be reconditioned and 
recirculated. Damper controls are used to govern the proportions of fresh 
and return air that are drawn through the filter system. Occasionally a water 
spray equipment is used for washing, cooling and for winter humidifying. 
The air may then pass through cooling and dehumidification coils to the heat- 
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ing coils and the fan, where the conditioned air is blown through the discharge 
ducts and grille outlets to the areas served. The intake grilles and return ducts, 
under the suction of the fan, return the used air to the recirculating intake 
connection, thereby completing the cycle of operation. Supplementary to the 
above equipment is the refrigerating apparatus for supplying the liquid re- 
frigerant to the direct expansion air cooling coils or, indirectly, through chilling 
water or brine for circulation therein, or for cooling the water spray. The 
heating coils are supplied with steam or hot water from boilers or heaters. 

The systems vary greatly in arrangement, location, and the design of 
intakes, equipment, and grilles, and particularly with reference to the type of 
equipment for the various functions outlined. The simplest system from the 
fire protection viewpoint and the one presenting a minimum of hazard is the 
so-called “unit” type of cabinet containing all operating equipment which may 
supply conditioned air to a single floor area or a portion thereof. The other 
extreme may involve a complicated system serving several floors and areas 
through the means of which the potential spread of fire and smoke may con- 
stitute a very serious hazard. Special consideration must be given each system 
to insure that the necessary protective equipment is provided for the condi- 
tions as they exist. 

General Protection and Prevention. 

It is fundamental that vertical ducts in a building, whether or not under 
forced draft or suction from a blower, constitute a ready means of spreading 
fire and smoke throughout areas so connected. The blower operation simply 
accelerates the spread. Any combustible equipment, construction, or deposits 
in contact with the air stream definitely increase the hazard and potential in- 
tensity of any fire in the system. The desired major objectives for general 
protection and prevention are therefore: 

1. Provision for prompt shut-off of the blowers in case of fire to avoid 
giving impetus to its spread. 

2. Installation of automatic dampers to cut off horizontal ducts at their 
junctions with vertical ducts extending to other floors, to prevent the spread of 
heat, flame and smoke through the duct system to unaffected areas. 

3. Use of non-combustible air conditioning duct construction and insofar 
as practicable, non-combustible filters and equipment room construction. 

4. Supervision of the system proper and requirement of a high degree 
of cleanliness throughout the duct system and air conditioning assembly. 

5. The elimination, insofar as is possible, of causes of fire ignition within 
or adjacent to the system. 

6. The localization and prompt extinguishment of any fire. 

For the purpose of this article, fires involving air conditioning systems 
directly and indirectly during the past few years have been reviewed and 
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analyzed, where reasonably adequate and reliable reports are available. These 
included fires in theatres, motion picture houses, hotel and apartment houses, 
office and bank buildings, restaurants, mercantiles, and a few manufacturing 
properties. The individual losses reported range from about $400 to over 
$100,000, with an average loss per fire of approximately $30,000. This high 
figure directly reflects the results anticipated from sub-standard installations. 
Analyzing the fire losses on the basis of the location of origin, we find that 
approximately fifteen per cent of the fires originated outside of buildings con- 
taining the air conditioning equipment involved; fifty-five per cent originated 
in air conditioning systems; the remaining thirty per cent originated within 
the buildings from causes not relating to the systems, but the systems con- 
tributed to the spread of the fire and loss. Of the fires starting in air condi- 
tioning systems, fifty-five per cent involved return ducts and the others in- 
volved air conditioning equipment, particularly filters. The fire record to date 
does not probably include enough fires to afford thoroughly conclusive statis- 
tical data, but is of real value in clearly indicating the trends. 


External Fires. 
Considering first the fires originating outside the buildings, let us consult 
the fire records for illustrations of what may happen. A few years ago in New 


A rubbish fire in a courtyard ignited the combustible lining in the large air 
conditioning supply duct erected on the outside wall of a New York City theatre. 
Although the air conditioning equipment was not in use, the fire spread into the 
theatre through duct openings and caused considerable damage. Firemen are 
shown extinguishing the fire at the point where the duct entered the roof. 
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York City a rubbish fire in a courtyard ignited the combustible insulation or 
lining of a large air conditioning supply duct erected along the outside wall 
of a theatre to convey the conditioned air thereto from the equipment located 
in an adjoining building. This is a rather unusual arrangement. The rubbish 
fire was extinguished without calling the fire department, but soon smoke was 
noticed in the theatre, forcing the patrons to leave. Smoke and hot gases were 
discharged into the auditorium through numerous duct openings, igniting 
balcony, seats and furnishings, and scorching the wall and ceiling finish. For- 
tunately the air conditioning system was not in use at the time, as it probably 
would have intensified the fire and driven it earlier into the auditorium, pos- 
sibly resulting in a panic. (See January, 1936, QUARTERLY, page 267.) 

In 1937 smoke and soot from a burning tar kettle in a yard of a Holyoke, 
Mass., worsted manufacturing concern was drawn through the air conditioning 
system intake and deposited on yarn in process. It required several hours’ work 
to clean the equipment affected before operations could be resumed. 

Another example is found in the case of a hotel at Binghamton, New 
York, in 1936. Rubbish in an alley adjoining the hotel is reported to have 
become ignited, and burning particles were drawn by the fan suction through 
a low unscreened intake to an oil impregnated steel wool filter, which was 
ignited. The first warning came with the delivery of dense black smoke 
into the café and restaurant. The employees acted promptly and efficient- 
ly, notifying the fire department, shutting down the fan and effectively 
attacking the fire in the filter and ducts with carbon dioxide extinguishers, so 
that the fire was practically extinguished upon the arrival of the fire depart- 
ment. 

The fresh air intake should be carefully located to avoid drawing in com- 
bustible material and to minimize the exposure hazard. It should be of incom- 
bustible construction and covered with corrosion resistant screen. Where 
noticeable exposure exists, the installation of a standard automatic fire door 
for the protection of the opening is recommended. In the theatre installation, 
first cited, the insulation lining of the delivery duct located on the outside of 
the building should have been of non-combustible construction. Where enter- 
ing the theatre, the installation of double automatic standard fire doors at the 
outside wall would have been advisable. Protection against smoke damage 
from the outside must generally be provided by alert supervision and by the 
prompt shut-off manually of the fan or blower. The intake damper should also 
be closed upon the first evidence of smoke. Prompt automatic protection 
against smoke, without accompanying rise in temperature, may at present be 
secured only through the use of an electric eye supervisory smoke detecting 
equipment, usually installed just beyond the fan discharge. This equipment 
will be referred to later. 
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Fire Originating Within the Duct System. 

The majority of fires reported originated within the air conditioning sys- 
tem. Of those starting within the duct systems proper, we find the causes 
attributable largely to welding operations and to the deposit or drawing into 
the return ducts of burning particles or cigarettes, which ignite combustible 
insulation, acoustical linings, or dust deposits. Fires in the filters have been 
started by employees or repair men smoking near by, by welding or acetylene 
torch cutting operations on adjacent piping or mechanical equipment, and by 
the use of electrical extension cord. The fans have caused a few fires through 
the overheating of bearings or short circuits of fan motors. 

One fire creating considerable discussion occurred in a large Detroit 
department store in January, 1938. The building was nine stories and base- 
ment in height, of reinforced concrete construction, equipped throughout with 
automatic sprinkler protection. Two air conditioning systems installed some 
nine years before the fire supplied the basement, first floor and mezzanine. 
After the store had closed one evening, during inventory time, a fire started in 
an accumulation of lint, waste and other refuse located in an all metal return 
duct near a basement lunch counter. It started presumably from an employee 
tossing a cigarette through the one-inch mesh return grille. The engineer 
heard a muffled explosion and saw a jet of fire and smoke shooting from the 
grille. The fire died down very shortly. Sprinklers operated which caused the 
fire department to respond to the action of a central station water flow alarm 
and auxiliary box pulled by employees. Apparently the fire burned itself out 
very quickly in the metal duct, but dense smoke permeated the basement, sub- 
basement, first and mezzanine floors and then mushroomed into the ninth or 
top floor. The actual fire damage was small, but the loss from smoke was esti- 
mated at $110,000. A subsequent investigation indicated that the filter plant, 
which consisted of a series of hollow sealed bars normally covered with a 
mineral oil coating for the collection of lint and dust and located above the 
75-gallon oil sump pan, had not been in use for some time. This undoubtedly 
contributed to the very dirty condition noted in the discharge ducts. Neither 
the return nor the discharge ducts were equipped with cleanout openings, 
maintenance of necessary duct cleanliness had been ignored, and no automatic 
fire damper protection was installed at the duct connection to the vertical 
ducts. Had the fire occurred when the system was in operation, it would un- 
doubtedly have spread to the discharge duct deposits and outlet grilles, thereby 
increasing the loss materially and inviting a serious panic if the store had 
been filled with customers. 

Combustible duct construction or lining has constituted one of the worst 
hazards in carelessly designed systems. A fire early one morning in a ten-story 
fire-resistive office building in Los Angeles, California, in 1934, involved a 
large amount of wood fiber insulation lining to the air conditioning ducts in 
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the attic space. The exact cause is unknown. After starting up the blowers 
located near the roof level, the building engineer proceeded to the basement 
where he detected smoke. Upon going to the outside, smoke was noticed 
pouring from the top floors. Due to the absence of essential remote and con- 
venient controls, he had to proceed again to the roof to shut off the fans. The 
flaming lining material was practically inaccessible to the fire department, 
resulting in a very large amount of smoke and water damage that approxi- 
mated $50,000. (See January, 1936, QUARTERLY, page 265.) 

Another example of the results from combustible duct lining construc- 
tion, with its great difficulties of fire control, is found in the case of a fire in a 
Kansas City, Mo., hotel in 1937. While attempting to weld an iron frame to 
the outside of a return air duct with an acetylene torch, a workman ignited 
the lining. Upon discovery of the fire, the blower system, normally producing 
a down draft at the point of ignition, was shut off, which caused the fire to 
then spread upward to the lobby. The extinguishment required the fire de- 
partment to open up the duct and use three hose streams in addition to many 
chemical extinguishers. Considerable smoke damage to the lobby furnishings, 
ceiling, and woodwork resulted, in addition to that to the ducts proper. 


Duct Construction and Installation. 

Duct construction should be entirely of non-combustible material, usually 
iron or steel, of not less than minimum gauges specified by N.F.P.A. standards. 
As indicated by the fire experience, only fire-resistive lining should be used. 
Practically no authoritative laboratory tests, however, have been made to 
determine the fire-resistance of insulating and sound deadening materials 
available on the market. Consequently, each regulatory authority must exer- 
cise its best judgment, bearing in mind that some materials, not readily ignited 
by simple tests, may react rather differently under the forced draft of blower 
operation. Furthermore, smoke and toxic gas producing tendencies should 
also be considered in connection with the contemplated occupancy. The bad 
fire record of torch welding and cutting makes it imperative that the blower 
be shut down, the ducts cleaned, and any combustible material removed from 
sections before such operations are undertaken. 

Experience to date has indicated that where the air is constantly filtered 
or washed efficiently, the discharge ducts from the blower are usually found 
comparatively clean. On the other hand, inspection and fire experience have 
indicated that in many occupancies the return ducts have collected consider- 
able quantities of lint, dust, and refuse, dependent upon the nature of the 
property and the details of installation. It is, therefore, important that clean- 
out openings be provided at regular intervals in return ducts. The return 
openings should be located at least seven feet above the floor, or protected by 
a substantial fine mesh filter screen located back of the grilles, and the mini- 
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mum air velocity in the returns designed at 1000 ft. per minute. Ample 
clearances should be maintained between the ducts and combustible construc- 
tion or stock. 

In buildings of fire-resistive construction with vertical stairways and 
elevator shafts protected, the vertical ducts piercing floors should also be 
enclosed in specified fireproof insulation to afford comparable protection. 

It is undesirable to have fire walls pierced by ducts. Where the condition 
occurs, automatic standard fire doors, or steel plates in the case of small open- 
ings, should be installed at each side of the wall pierced. 

Where systems supply more than one floor, one of the greatest dangers 
is presented by the possibility of rapid spread of fire and smoke from floor to 
floor through the medium of the duct system. The N.F.P.A. standards en- 
deavor to meet that situation through requiring the installation of approved 
automatic fire dampers at each direct outlet or inlet in vertical ducts and in 
each branch duct at its junction with the main vertical duct. The damper 
operating mechanism has generally been a fusible link. Even with this protec- 
tion, however, it is entirely possible to pass considerable quantities of smoke 
that may materially increase fire losses and threaten panic in some occupancies 
before there is a sufficient rise in temperature to operate such dampers. Accord- 
ingly, where a high value, susceptible to smoke, or where a panic hazard 
exists, the photo-electric means of smoke detection at blower outlet and the 
automatic damper operation from that agency seem to definitely constitute 
the advisable protection for such conditions. 

The National Board of Fire Underwriters, through the Underwriters’ 
Laboratories, Inc., have conducted tests and research on practical and effective 
means for the detection and control of the spread of smoke in air conditioning 
systems. Their published report concludes that suitable equipment for reliably 
and practically accomplishing this problem is now available, by the means 
above mentioned. In fact, several systems of this nature have been success- 
fully installed. 

Air Conditioning Equipment Fires. 

Consideration should now be given to a few of the fires that have origi- 
nated within the air conditioning assembly. One such fire occurred in a large 
clothing store in Los Angeles in September, 1936. The air was brought from 
the fourth floor to the basement enclosure and drawn through a bank of 
twelve filters made of a fine tissue-like paper in pasteboard frames set in a 
metal frame. From the filters the air was passed through aluminum fins over 
tin plated copper coils containing the non-flammable refrigerant CF,Cl, 
(dichlorodifluoromethane). It was then distributed to the basement. On the 
day of the fire two men were plastering the inside of the enclosure to reduce 
the collection of dust. The report states that it is evident the fire was caused 
by smoking occasioned by the careless discarding of a lighted match or 





PREVENTING AIR CONDITIONING FIRES, 


Ruins of a fire which destroyed a large Los Angeles night club. The fire spread 
into a large roof space of combustible construction, and fear that heavy air con- 
ditioning equipment would cause an early collapse of the roof is reported to have 
caused the retreat of fire companies working in that area. 


cigarette into the very flammable filter screen. As the system was in opera- 
tion, the forced draft at once created a hot fire which melted the fins and 
solder joints of the refrigerant coils, liberating the refrigerant gas. The prop- 
erty was protected with sprinkler protection and the sprinkler head in the 
enclosure finally extinguished the fire. The actual fire damage was limited to 
the equipment and filters, but the smoke and the refrigerant gas caused a 
considerable loss to basement stock. It was stated that the color of many of 
the fabrics was affected by the gas. 

A Detroit, Michigan, department store experienced a fire in January, 
1937, in the blower room of the air conditioning system located in the sub- 
basement. The report does not state the exact cause, but when the fire started, 
workmen were welding braces in this room with an acetylene torch. Presum- 
ably the torch came in contact with the air filters. These were of the oil screen 
type with open tanks at the base, each containing about 11% barrels of oil for 
flushing the screens. The fire spread rapidly through the filter screens to the 
open tanks, and while confined to the vicinity of the plenum chamber, con- 
siderable smoke passed to the upper floors through the outlet ducts. Three 
hose streams were used by the fire department for a period of about one hour 





352 PREVENTING AIR CONDITIONING FIRES, 


before the fire was extinguished. Approximately twelve sprinklers above and 
below the ducts operated, but were of no practical value in controlling the fire, 
as it was confined within the blower and outlet ducts of the system. The loss 
was reported at about $22,000. 

Another fire originating in the air conditioning assembly, but not in the 
filters, occurred in a clothing store in Los Angeles, California, in January, 
1939. It was caused by a short circuit in the ventilating fan motor in an en- 
closed metal plenum chamber having a combustible fiber board lining. Smoke 
was noticed coming from the air ducts and employees called the fire depart- 
ment. An employee tried to extinguish the burning motor but could not reach 
the fire. The fire department used several extinguishers in putting out the 
fire, then ventilated the building. In the meantime the heat melted soldered 
joints in the refrigerant coils and allowed the non-flammable refrigerant to 
escape into the ducts. Direct fire damage was limited to the assembly, involv- 
ing the motor, the lining of the chamber, and a portion of the floor, but the 
smoke and gas were carried into the duct system to the second floor and did 
considerable damage to the stock of clothing. This demonstrates the effect 
of using combustible lining to the chamber, the results of this exposure to the 
refrigerant coils, and the lack of any automatic form of plenum room 
protection. 

Equipment Installation and Safeguards. 


We have observed that the filters are an important factor in the fire 
record. There are a number of different types, most of which are combustible. 
Some are of a highly flammable nature, using paper, cotton and cloth 
fiber and other cellulose products as the filtering media. Steel wool, mineral 
wool, spun glass, copper shreds, and various arrangements of screen effects 
dipped in oil, usually of a high flash point and set in metal frames, are fre- 
quently used. 

Other types involve the use of staggered vertical rods covered with oil 
to collect the dust from the air stream and a continuously revolving metal 
chain filter which passes through an oil pan at the bottom for cleaning pur- 
poses and to replenish the coating. Such oil pans, or sumps, generally warrant 
the provision of special protection. The lint and dust usually collected on the 
filter surfaces are quite flammable. Filter units should be removed or cleaned 
when the resistance to air flow exceeds the limits specified. It is encouraging 
to note that several progressive filter manufacturing companies have marketed 
products bearing the approval of the Underwriters’ Laboratories, Class I and 
II, classified as follows: 

Class I filters are those which, when clean, do not contribute fuel when 
attacked by flame and which emit only negligible amounts of smoke. 

Class II filters are those which, when clean, burn moderately when at- 
tacked by flame or emit only moderate amounts of smoke or both. 
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It is understood that glass wool is the filtering media used for Class I 
filters to date, in connection with a flame-resistant liquid adhesive. The use of 
these approved filters will very definitely lessen the fire hazard of the equip- 
ment room. 

It is important that fans and their motors be inspected at regular inter- 
vals to insure proper lubrication and to avoid overheating. In addition to the 
manual control required, it is most desirable that automatic blower shut-off be 
provided for operation in Case of fire. The present standards require that, in 
the usual recirculating systems serving more than one floor or fire section, a 
thermostat set to operate at not over 125 degrees F. shall be located in the 
return air duct, ahead of the fresh air intake, to shut down the fan when the 
temperature at that point exceeds the setting. It is essential that the setting 
be as low as practicable, for the heat coming through one duct from a fire in 
the property will naturally be diluted materially and the resultant tempera- 
ture reduced by the air flow at normal temperatures from the other return 
ducts feeding the main return. 

Mechanical refrigeration provided with air conditioning equipment should 
be installed in accordance with the safety code of the American Standards Asso- 
ciation. From the fire experience available, it should be apparent that the use 
of the indirect system of chilled water or brine in the cooling coils located in 
the air stream is preferable to the direct refrigerant systems, even when using 
the refrigerants of lesser hazard permitted by the Code. 

The equipment assembly room should be of incombustible construction, 
including suitable floor drains and provided with sprinkler protection or an 
approved automatic gas extinguishing system. Welding and cutting opera- 
tions in the room are dangerous and must be carefully supervised. Smoking 
should always be prohibited. 

In the analysis of fires by origin, it has been stated that thirty per cent 
originated within the building from causes not relating to the air conditioning 
system. We are not concerned primarily with these causes of such fires, but 
only with the results. 

At Kansas City, Mo., in March, 1939, a fire of unknown origin started 
after closing hours in the foyer of a fire-resistive motion picture theatre. After 
some delay the fire was noticed by a passer-by, the alarm turned in, and the 
fire department responded promptly. When it was thought that the fire had 
been brought under control, sparks apparently entered the highly combustible 
air conditioning duct system. Although the fan was not in operation, the fire 
quickly spread to all parts of the theatre and caused a very heavy loss to the 
decorations, acoustically covered walls, stage equipment, and general con- 
tents. The fire was finally extinguished upon the calling of three additional 
engine companies and before any major structural damage occurred to the 
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building, other than the combustible gridiron above the stage, but the damage 
to the interior was practically complete. 

This fire was followed in June, 1939, by a heavy loss in a theatre of 
ordinary construction at Clarksburg, W. Va. The fire occurred in the morning 
about an hour before the theatre opened. It is reported to have been started 
by workmen welding supports, and from the point of origin spread to the air 
conditioning system, which involved ducts of ordinary plank construction, 
metal lined on the outside, and extending through a concealed blind roof space. 
There was a delay in sending the alarm. With the blower operating, the fire 
spread so rapidly through the inferior combustible duct construction that the 
entire roof soon collapsed and weakened the structure to the point of making 
it necessary later to pull down the walls. 

Let us imagine the result to human lives had either of the above fires 
occurred when the houses were well filled with patrons. 


Conclusions. 

Installations such as these, and there are doubtless many of them, have 
immensely increased the hazards of the common brick-joisted buildings and 
even properties of fire-resistive construction. It is difficult for one to under- 
stand why air conditioning engineers, architects, and building owners, not to 
mention public authorities, would for one moment be willing to construct, 


accept, or permit many of the installations that have been made. With the 
numerous serious fires recorded, it must be deduced that good fortune alone, 
not care or foresight, has avoided serious loss of life thus far. Possibly these 
conditions may be explained in part by the fact that the industry is young, 
many interests have been involved in its development, and problems of design, 
installation, and competitive costs have taken precedence over good practice 
and safety in many cases. 

During the past few years, however, there has been a growing interest, 
and a desire on the part of many in the industry to codperate with fire protec- 
tion interests in the preparation of practical standards, as prepared by the 
National Fire Protection Association and adopted and published by the 
National Board of Fire Underwriters. It is, furthermore, gratifying to observe 
that some of the larger cities have modernized or are now engaged in modern- 
izing their building codes to cover the safety of air conditioning systems along 
the lines of the published standards. Although in certain sections constructive 
work has been accomplished by contractor groups, underwriters organizations, 
and other engineering interests, it appears that proper ordinances, honestly 
enforced, offer the only means of uniformly assuring reasonably safe installa- 
tions. 
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Treatment of Water-Soaked Records. 
By Arthur E. Kimberly.* 

Water damage to valuable records is often a very serious aftermath to 
fires involving record storage. The N.F.P.A. Committee on Protection of 
Records has in its reports made recommendations relative to vaults, safes and 
other features of record storage, but the fact remains that water used in fire 
extinguishment causes very serious damage to records, particularly where 
vaults or safes are located in basements which may be flooded by hose streams. 
A similar problem is frequently brought by floods. 

The Division of Repair and Preservation of The National Archives has 
given special attention to this problem and has had considerable experience 
in connection with the salvaging of records which have become water soaked 
as a result of fires and floods. While successful techniques have been devel- 
oped for such salvage, it must be recognized that the labor cost of such work is 
high and it is very desirable to store records in such a manner as to minimize 
the likelihood of water damage. 

The preservation of paper records requires the presence in the paper and 
the air surrounding it of a moderate amount of water (40-65 per cent relative 
humidity) in order to render the paper fibers sufficiently flexible to withstand 
ordinary use. If the moisture content of paper is allowed to rise appreciably 
above that attained by the same paper in equilibrium with air of 70 per cent 
relative humidity, certain phenomena occur which are fraught with danger to 
the future life of the records. It is the purpose of this article to set forth 
methods of treating records suffering from exposure to abnormally high 
moisture and suggestions for avoiding such exposures. 

Speed is a prime requisite in treating water-soaked records, since the 
greater prospect of damage comes from the development of molds on the sur- 
face of the paper. The spores of these minute plants are widely distributed 
and require only a favorable environment to germinate rapidly. Under opti- 
mum conditions (i.e. high humidity and high temperature) less than 24 hours 
may be required for the development of a serious infestation, which if allowed 
to continue unchecked, will transform a valuable body of records into a mass 
of useless material. 

Unbound or loose papers, which are water soaked, should be removed from 
containers and spread out on dry blotters or newspapers in a warm (not hot) 
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place. Great care should be exercised to preserve the order in which the papers 
were filed, but under no circumstances should the individual wet sheets be 
permitted to remain in contact with each other. As soon as the excess water 
has been absorbed by the blotters, but before the documents are entirely dry, 
they (the records under treatment) should be ironed sheet by sheet in a man- 
gle. The ordinary electric household ironing machine is eminently suitable for 
this sort of work. If equipment of this sort is not available, the damp sheets 
may be placed between blotters or newspapers and allowed to dry under pres- 
sure. The blotters should be changed daily, at which time the pressure should 
be increased. If newspapers are used instead of blotters, care should be taken 
to avoid those which will offset ink to the documents. This must be determined 
by experiment. 

Books of any variety, including bound records, should be interleaved 
with thin waxed paper and allowed to dry under pressure. Interleaving is 
necessary to prevent the pages sticking to each other. When partially dry, 
each page may be ironed with a flatiron by placing a thin metal plate beneath 
the page and a sheet of blank paper on top of it. The iron should be moderately 
hot and should never come in direct contact with the page under treatment. 
In severe cases, the cloth or leather covering may pull away from the boards 
because of the action of water on the glue used in fastening the binding. If the 
book is properly dried as outlined above, the replacement of the covering mate- 
rial will be a simple task for a bookbinder. 

While the records are being treated, the vault or record room should be 
thoroughly dried by the application of heat from a suitable source. When the 
enclosure is apparently dry, anhydrous calcium chloride in earthenware dishes 
or crocks should be placed within the vault. The doors should be kept closed 
during this exposure. Approximately five pounds of calcium chloride per 100 
cubic feet of storage space should be used. It should be inspected daily and 
replaced if much moisture has been absorbed. When the relative humidity of 
the air within the vault has remained below 65 per cent for two or three days, 
the drying agent may be removed and the records returned to the vault. 

If possible, vaults and record rooms should be constructed above the 
ground floor of office buildings rather than using the basement space for the 
storage of records. Shelving should be designed so that no record is less than 
six inches above floor level and six-sided metal containers are strongly recom- 
mended. From time to time, the relative humidity of the air within the record 
room should be determined by means of a sling psychrometer, and if it is found 
to be above 65 per cent, remedial measures should be taken immediately. 

The methods of handling water-soaked documents described herein were 
devised for use in rehabilitating records damaged by the Ohio River flood of 
1937 and have been uniformly successful since that time. 
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General Mills Fire, Buffalo, N. Y. 


Failure to appreciate the elementary fact that fire protection must be com- 
plete before a building is safe for occupancy, resulted in a loss estimated at 
between $500,000 and $750,000, when fire swept a new plant unit of General 
Mills, Inc., at Buffalo, N. Y., on the morning of February 15, 1940. The nine- 
story reinforced concrete cereal mill had been turned over to the owners by the 
contractors several weeks before and some plant operations were scheduled to 
start at noon on the day of the fire simultaneously with an extensive advertis- 
ing campaign. At the time of the fire extensive areas of the various floors were 
being used to store huge quantities of cereals as well as advertising premium 
novelties in cartons. Unfortunately, sprinkler protection was not complete and 
no sprinklers were in service. Numerous vertical openings between floors had 
not been protected, and no first aid equipment was available with which to 
control the incipient fire which developed into one of the major fire-resistive 
building fires of recent years. 


Construction. 
The building in which the fire occurred is a nine-story and basement rein- 
forced concrete structure approximately 316 feet long and 76 feet wide, with 


each floor one fire area. The height above grade is about 130 feet. The frame 
of the building consists of reinforced concrete mushroom type round columns 
and flat floor slabs. The concrete in column and floor slabs is reported to have 
been made with a good 1, 244, 3% mix, using lake gravel. Floor slabs are 
seven and eight inches thick with three and one-half-inch drop panels and one- 
inch additional top finish. Reinforcing bars are of deformed or corrugated 
type steel. Protection at the center of panels is about three-quarters of an inch 
thick and protection of steel in columns two inches thick. The building is re- 
ported to have been designed for 250 and 200 pounds live load per square foot. 
Construction work was started about the first of July, 1939, and the roof 
slab was poured about the middle of October. Tile and brick panel walls were 
fairly well in place around the first of December. The walls are of twelve-inch 
panels of hollow building tile set into the concrete frame. Windows were of 
double thick glass mainly in stationary steel frame except on the second, third, 
fifth and sixth floors where windows were of glass bricks four inches thick. 


Floor Openings. 
The main stair and elevator shafts at opposite ends of the building were 
enclosed in six-inch two cell tile, with all openings protected with Underwriters’ 


Note: This account of the General Mills fire is prepared from information furnished 
by General Mills, Inc.; Commissioner W. R. Castimore, Buffalo Fire Department; and 
other sources. 
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Plan of the General Mills unit at Buffalo, N. Y., in which the fire occurred on 
February 15, 1940. The fire started on the fourth floor, as shown by the floor plan, 
and spread to stock on the upper floors, as shown by the elevation sketch. 


Laboratories, Inc., labeled type “B” fire doors when the building contractors 
turned over the building to General Mills on January 20, 1940. There were, 
however, numerous floorway openings for the various conveyor chutes and pipe 
shafts that were not protected. The plans called for fire doors or shutters on 
these floor openings, but this work had not been completed at the time of 
the fire. 

The principal unprotected openings consisted of one eight-foot spiral 
chute near the east end of the building extending from the ninth to the second 
floor, similar chutes from the sixth to the fourth floor, one located about the 
center of the building, and one near the west end, and a pipe shaft about six 





360 GENERA‘ MILLS FIRE, BUFFALO, N. Y. 


by twelve feet located at the south wall at about the center of the building, 
extending from the basement to the roof. The roof opening on the pipe shaft 
was covered with boards and roofing paper, but the tile walls on the various 
floors had not been installed at the time of the fire. 

Steam heat is furnished from a detached power house. Electrical wiring 
for power and light is in rigid metal conduit with the latest type control equip- 
ment. Double globe lights are provided throughout. 

It is reported that fire hazards were carefully guarded during the erection 
of the building and that as soon as a floor was completed it was thoroughly 
cleaned up and all extraneous materials removed. After the concrete and 
brickwork was completed it is said that there was practically no combustible 
material in the building until the latter part of January, when combustible 
stock and supplies were moved in. 


Occupancy. 

Although the building was turned over to the owners in January, and 
considerable quantities of stock had been moved into storage, work was still 
in progress on completion of building details and installation of building ser- 
vice equipment and machinery for manufacturing operations. 

When completed, the building was to be used for preparation, packaging 
and storage of “Wheaties,” “Kix,” and other cereal foods. On the day of the 
fire, installation of machinery and conveying equipment was being rushed in 
order to start a trial run. It is reported that extensive new machinery, elab- 
orate conveyor systems and other new type equipment would have made the 
mill almost 100 per cent mechanized, making raw materials into finished food 
products and automatically packing, wrapping and delivering them to the 
shipping department through the conveyor system. With the formal opening 
of the plant, an extensive radio advertising campaign was to be launched, in 
connection with which, premiums, said to be model airplanes, were to be 
given away. 

The fourth floor, where the fire started, was to be occupied principally 
for packing machines and other equipment of special design being tested in 
the Chicago plant of the company. Therefore, this vacant space furnished 
excellent facilities for temporary storage of merchandise and supplies shipped 
from the Chicago plant in preparation for the extensive sales campaign under 
way in the eastern territory. This stock consisted principally of small toy air- 
planes in cardboard packing cases. These were piled solid, beginning about 
forty feet from the east wall of the building, which was on a center line with 
the eight-foot spiral chute, and extending well toward the center of the build- 
ing. There was a five-foot aisle around the chute and along the north and 
south walls. Stock was generally piled to within three feet of the ceiling. 
There were more than nine carloads of these novelties. 
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Severely cold weather persisted during the entire period of the General Mills, 
Inc., fire. The weight of ice resulting from the powerful outside streams used 
caused the breaking of several ladders, and on the morning of February 16 a large 
section of the steel-frame canopy on the south side of the building collapsed under 
its weight of ice, taking down several fire ladders. 


Large quantities of “Kix,” “Wheaties” and other products in shipping 
packages were stored on the fifth, sixth, and seventh floors. The cereals stored 
are reported to have totaled more than sixty carloads. The eighth floor con- 
tained 2000 one hundred pound bags of sugar; 450 two hundred pound bags 
of salt; and twenty drums of malt syrup. No combustible materials were 
stored on the ninth floor. The stock below the fourth floor was not involved in 
the fire other than by water damage. Most of the machinery was in place with 
the exception of special machinery still at Chicago. 


Protection. 

This building is located on the same premises with other General Mills 
plant units, but is well detached and unexposed on all sides. The building is 
under the full protection of the Buffalo fire department, with numerous public 
hydrants available, and ample water supply. A fireboat is stationed in the 
Buffalo River about 200 yards from the plant, and is accessible to this building 
from a slip about one hundred twenty-five feet to the north. 

At the time of the fire a two-source wet pipe automatic sprinkler system 
was installed in the building with the exception of the fourth floor, where instal- 
lation was delayed pending the placing of special machinery which would 
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affect the spacing of the sprinkler heads. Water supply for sprinklers 
is independent of the remainder of the plant and consists of gravity tanks of 
30,000 gallons combined capacity enclosed in a structure above the roof, and 
a waterworks connection from public mains. The latter supply provides a 
good volume for the lower floors, but is inadequate in pressure for the upper 
floors. At the time of the fire the sprinkler equipment was not in service and 
had not been accepted. Parts of the sprinkler piping were open on important 
lines. The gravity tanks had not been filled because the filling pump had not 
been set up, and there was no heat to prevent freezing. First-aid fire fighting 
equipment, consisting of various types of hand fire extinguishers, had been 
ordered, but was not installed at the time of the fire. No standpipe equipment 
was provided. 
Story of the Fire. 

The new plant unit was scheduled to start operations on the day of the 
fire, and the deadline for the construction crews to complete work was set at 
noon. There were approximately two hundred men in various trades, includ- 
ing electrical workers, steam fitters, sheet metal workers, erectors of conveying 
and elevating equipment as well as employees of the Cereal Engineering Com- 
pany in the plant. 

Two electricians were working on motors for the conveyor system at the 
west end of the fourth floor. Some questions about this work led to a tour of 
inspection with the chief engineer of the General Mills and the electrical engi- 
neer for the Buffalo Electric Co. From the west end of the floor they followed 
the conveyor system toward the east end. When they approached the middle 
of the building some of the men mentioned the fact that they smelled smoke, 
but none was then visible. When they reached the east end of the floor, they 
discovered a pile of merchandise on fire adjacent to the spiral chute. Some of 
them described this area as about ten feet square and extending upward from 
the floor about six or eight feet. 

The engineer for General Mills immediately proceeded to the nearest tele- 
phone to summon the fire department. The other men decided to get fire extin- 
guishers from the flour mill across the street from this building. It is estimated 
that they had to travel approximately 2000 feet to obtain them and return to 
the fire. Several accounts stated that this would take at least five minutes or 
more. Fire Commissioner Castimore of Buffalo makes the following comment: 
“Tt would be impossible for any man, especially in his working clothes, to go 
from this building to the flour mill and return to the fourth floor in five 
minutes, and from some of these workmen’s own statements, I am still of the 
opinion that an alarm was not sounded for this fire until at least twenty to 
twenty-five minutes after it was discovered.” In any event, by the time the 
workmen arrived with the extinguishers, the fire had gained considerable head- 
way and was burning up to the ceiling and on top of the piles, but not very 
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Twenty workmen descended this rope ladder from an upper floor to the roof 
of the outside conveyor, from which they escaped down an aerial ladder. This 
view shows clearly the windows opened for ventilation on the three upper floors, 
and the glass brick lights on the fifth and sixth floors which prevented the escape 
of smoke or the application of outside streams on these floors. 


fiercely. Several 214-gallon soda-acid extinguishers were used on the fire, but 
they did not prove very effective at that time. 

The Chief Engineer of General Mills, Inc., makes the following comment 
regarding the discovery of the fire. “Actually there were two men at work in 
the southeast corner of the fourth floor who discovered the fire previous to the 
time that the group of electricians and myself arrived at the scene. One of 
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these two men who first discovered the fire attempted briefly to put it out 
with his jacket, but finding this ineffective immediately went down to the con- 
struction office and put in a call for the fire department.” 

The telephone alarm for the fire was received by fire alarm headquarters 
at 11:13 a.m. Two engine companies, a ladder company and a battalion chief 
were immediately dispatched by telephone and at the same time the nearest 
box was transmitted, bringing an additional engine company, ladder company 
and a high pressure hose company. 

The nearest engine to the mill responded in about three minutes and the 
firemen were informed that only hand extinguishers were needed. It is also 
reported that when the battalion chief arrived at the west entrance to the 
building he was informed by workmen that they did not know where the fire 
was. The chief and other firemen then walked around the outside of the build- 
ing to the northeast stairway and arrived on the fourth floor shortly after the 
workmen had used the extinguishers. When the first fire company discovered 
the extent of the fire they immediately began hoisting their line through the 
window on the fourth floor, and ordered water in the line. The other companies 
arrived in close order and had water on the fire as soon as lines could be taken 
up the stairway to the fourth floor. 

A rope ladder which was a part of the equipment of an adjacent grain 
elevator was offered for use and was used by the firemen to rescue a number 
of workmen on the upper floors. This ladder reached only to the third floor 
and the workmen had to wait until the firemen could raise ladders from the 
ground to bring them to safety. It developed later that this method of rescue 
with the consequent personal injury hazard was unnecessary, inasmuch as the 
enclosed stairways at either end of the building were accessible from all floors 
at all times. 

When the first hose stream was used, it checked the fire along the sides 
of the pile and created considerable smoke, but apparently the fire had spread 
to the top of the pile and burned down into the pile and was beyond control of 
the hose streams. 

A second alarm was turned in at 11:35 a.M., twenty-two minutes after 
the first, and several additional pieces of apparatus responded. By this time 
the fire had spread to both sides of the pile and across the top. It is said that 
the chief in charge was inside the building on the fourth floor directing the 
operations when the fire gained such headway in the east end of the building 
that he and other firemen were trapped near the pipe shaft on the south side 
and had to slide down the pipes in the shaft to safety. The fireboat moved 
into the slip north of the building before the second alarm was sounded, but 
was not very effective in fighting the fire. By the time apparatus responded 
to the third alarm, sounded at 11:51 a.m., the stock stored in the east half of 
the fourth floor was well involved. 
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Lines from the second and third alarm pumpers and two 31-inch lines 
from the high pressure system supplied water to three turret nozzles and the 
water tower. Other lines were stretched up stairways, in an attempt to halt 
the fire on the fifth and sixth floors, which could not be reached with the heavy 
outside streams due to the lack of windows on these floors. The inside streams 
were more or less ineffective, as they could not reach the seat of the fire due 
to the vast amount of stored materials. Heat and gases repeatedly drove these 
crews back to the stairways. 

On the second alarm firemen also raised an aerial ladder to the fourth 
floor. They also raised a ladder to the canopy on the south side and hoisted 
an extension ladder from the canopy to the fourth floor and directed a stream 
through the windows. Streams from the fireboat, turret nozzles, and water 
tower were directed through the windows on the fourth and seventh floors. No 
one appears to be certain as to when the fifth, sixth and seventh floors became 
ignited, but it is said to have been prior to the third alarm. 

At least ten hose streams were used inside the building at one time. There 
was no time during the fire that both stairways were not in use and the fire 
department had crews on all floors at various times, but the intense heat, 
smoke and gases drove the men out time and again. On several occasions the 
firemen were called from the building for fear some of the floors might collapse. 
The fire burned for over an hour before electric current was turned off. Elec- 
tricians went to all floors and tripped circuit breakers, at considerable per- 
sonal risk. Why it was necessary to do this instead of cutting off the entire 
electric service to the building is not indicated. 

Shortly after the fire started, the firemen removed the boards on the roof 
over the pipe shaft, which allowed the heat and smoke to escape. The windows 
were also opened or broken on the floors involved. This aided in keeping the 
temperature down while the fire was burning. There was a peculiar angle to 
the draft conditions. The fire started within a few feet of the spiral chute 
extending from the second to the ninth floors, but evidently traveled toward 
the center of the building and passed up the spiral chute and pipe shaft at that 
point to the three floors immediately above, as there was apparently little 
heat on the eighth and ninth floors. 

Other difficulties in fire fighting were due to the fact that ground around 
the building had not been leveled, and was covered with ice, snow, and building 
material. There were many holes preventing the placing of heavy trucks 
close to the building. Most of the clear space was taken up with parked auto- 
mobiles, which had to be moved before the fire department could place its 
apparatus. The temperature averaged only 19 degrees on the day of the fire 
and dropped to four degrees above zero at night. A brisk wind was blowing, 
making the cold more trying on the firemen. Fire ladders, severely overloaded 
with ice, broke, and early on the morning of February 16 a large section of 
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Streams from a turret truck were used in fighting the fire on the fourth floor, 
which was the only floor between the first and the seventh provided with standard 


sash rather than glass block windows. 


steel framed canopy over a conveyor along the south side of the building col- 
lapsed under the weight of ice and took several fire ladders down with it. 

The fire in the piles of paper cartons of cereals and premiums burned for 
nearly twenty-four hours before it was extinguished. 

The total fire department response to the three alarms and two special 
calls consisted of 11 pumpers, 6 ladder trucks, 2 high pressure companies, a 


fireboat and an auxiliary truck. 
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Sprinkler Operation. 

A short time after the third alarm, water was turned into the sprinkler 
system to see if it would be of any value above the fourth floor. However, due 
to the fact that there was a five-inch open connection in the riser on the fourth 
floor and most of the heads were fused on the fifth floor, the pressure was not 
sufficient to put water above the fifth floor. 

A blank flange was bolted on one open riser in the fourth story and 
other openings were blanked. Between 1:30 and 2:00 P.M. the water was 
turned on again. With the large number of heads open on the fifth floor, the 
pressure from the city main was not sufficient to supply much water on the 
sixth floor or above. Hose lines were laid to the three-way fire department con- 
nection from two 1500-gallon fire pumps in the main General Mills plant, 
thereby holding forty pounds or more on the base of system. Apparently little 
water reached above the fifth floor. At first three 24-inch lines were connected 
to the mill fire pump. Later two of these were replaced with a 31-inch hose 
siamesed one length from the building and supplied by 2!4-inch lines from 
the pump. A third 2'4-inch line from the mill pumps was borrowed by the fire 
department for a hose stream. Both of the mill fire pumps were operated 
continuously for twenty-one hours. 

There were from 280 to 300 sprinkler heads on each floor. All but eight- 
een sprinklers heads opened in the fifth, six, and seventh stories, but only 
thirty-eight sprinklers opened on the eighth floor and nine opened on the ninth 
floor. There was no fire below the fourth floor. 

While the sprinkler discharge was very weak due to the large number of 
heads opened, the sprinkler water probably served to cool many hot spots and 
other areas that hose streams did not reach. 


Results of the Fire. 

All of the stock and goods in the fourth, fifth, sixth and seventh stories 
were ruined. Damage to the extensive new machinery and conveyor systems 
is said to have been comparatively light considering the severity of the fire. 
Below the fourth floor there was water damage only and the basement was 
completely flooded. 

The principal structural damage resulted from direct exposure of the 
underside of the floor slabs at fairly close range. The seventh floor slab suf- 
fered the most serious damage and on this floor approximately sixty per cent 
of the total floor area was materially damaged. On the eighth floor approxi- 
mately forty per cent of the total area was damaged, on the sixth floor twenty- 
five per cent, and on the fifth floor thirty per cent. The minimum damage in 
these areas consisted of spalling, which left the reinforcing steel exposed but 
undamaged. The maximum damage occurred in areas where the entire floor 
slab was completely cracked to the point of disintegration, resulting in con- 
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siderable deflection and some breakage of the reinforcing steel. There was, 
however, no case of any floor collapse. Generally speaking, the columns were 
not seriously damaged. There were, however, numerous cases in which the 
protective layer of concrete was spalled off and the spiral reinforcing exposed 
but not damaged and some cases of considerable spalling and deterioration of 
the column capitals. 

Excessive stresses resulting from the unequal temperatures through the 
depth of the structure where exposed to the fire, aggravated by the expansion 
of the steel, the explosive breaking up of some of the highly siliceous aggre- 
gates and the restraint imposed by the surrounding areas, caused the concrete 
to spall from the heated surface. With continuing fire this spalling occurred 
repeatedly, resulting in sixteen of the eight-inch thick slabs of the seventh floor 
and one of the eighth floor slabs being broken through. Several somewhat 
thinner slabs surrounded by heavy beams were also broken through. In general 
the damage progressively increased from the fourth to the seventh floors. 

It is a question whether, if the concrete had set longer and had thoroughly 
dried, it would have withstood the fire better. Some of the concrete beams and 
columns were spalled six inches deep in small sections. The fact that most of 
the structural damage is on the fourth to the eighth floors presents a difficult 
engineering problem in repair operations. 

Indication of the expansion of the building under the heat, which affected 
a considerable area in several floors, is possibly shown by cracks that appeared 
in tile partitions around stairs and elevators at the end of the building. There 
were no expansion joints in the building. 

Other than the diagonal cracks caused by the unequal expansion of some 
of the floors, the hollow tile walls and partitions were in excellent condition. 
There was no evidence of temperature in excess of about seventeen hundred 
degrees anywhere among fused materials. Some of the reinforcing steel was 
distorted by expansion and loading with spalled concrete, but it was far below 
the fusing point. 

One of the interesting characteristics of the fire is that it was a surface 
fire burning over the top and exposed sides of the piled merchandise. The 
damage to the building structure as a result appeared to be in direct relation to 
the exposed surface in a particular area rather than to the total amount of com- 
bustible material in the area. It is also interesting that only a relatively small 
percentage of the total combustible stock involved was actually consumed. 


Cause and Loss. 

The exact cause of the fire is unknown. Some reports stated that an acety- 
lene cutting torch had been used on the spiral chute on the sixth floor just before 
the fire, and sparks were seen dropping down toward the fourth floor where 
the fire started beside the chute. The men that were working on the chute 
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” SSenebiiae froma fireboat were used to attack the fire marae floors of the 
new General Mills, Inc., plant at Buffalo, N. Y., on February 15, 1940. Due to dis- 
tance from which these streams had to be operated, their effect was somewhat 
diminished. 

stated under oath that the welding had not begun that morning, although the 
equipment had been set up. Some testimony indicated that other workmen 
might have used a torch in the fifth story and that a spark could have fallen 
through an unprotected opening. 

With all of the workmen in the building, the most reasonable cause is 
that a discarded cigarette or lighted match started the fire. Tests made after 
the fire showed that it was difficult to set fire to the packing cases with matches 
or cigarettes. However, there was paper on the floor under these cases and 
possibly loose paper or other combustible material where the fire started may 
have speeded combustion. 

It is probable that the actual damage to the building and equipment will 
not be determined for several months, but it has been estimated as between 
$200,000 and $450,000. Added to the stock loss of about $300,000 the total 
loss is between $500,000 and $750,000. The entire loss was covered by insur- 
ance, but there was no use and occupancy insurance. Fortunately, with the 
exception of minor injuries to one fireman, there was no personal injury or 
loss of life. Production by the plant will probably be delayed until this sum- 
mer. About 450 persons who were to be placed in jobs with the opening of the 
plant will lose several months employment, although some new employees were 
put to work as watchmen or used to remove débris. 
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Conclusions. 

Apparently well-laid plans made for the proper fire protection and fire 
prevention in the plant had progressed with the construction work, but in the 
urge to get into production, the temporary storage of a large amount of mer- 
chandise introduced combustible materials into the building which were not 
contemplated in the fire protection program. With the feeling of security in 
such a fire-resistive building, persons not directly concerned with this problem 
did not realize the hazard of storing such merchandise in large quantities 
without providing any form of fire protection. 

If the automatic sprinkler equipment had been completed and in service, 
no doubt the fire would have been promptly controlled. Also considering the 
incipiency of the fire at the time it was discovered, hand fire extinguishers, if 
they had been available, should have put out the fire. A standpipe system 
might have facilitated subsequent fire fighting operations. 

It is obvious that the fire department worked under very difficult condi- 
tions. The department’s general efficiency at the blaze was commended by 
General Mills. However, several reports on the fire point out that there is no 
evidence that the fire department had made any inspections of the building 
previous to the fire. The fire department was said to have been unaware of 
conditions at the plant. 


There is likewise no report of any inspection of the building by any other 
municipal authority, nor by any insurance inspectors between January 20, 
when the building was turned over to the owners, and the date of the fire. 
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Double Fire Doors Tested. 


One of the most important provisions of the N.F.P.A. Regulations for 
the Protection of Openings in Walls and Partitions is the requirement for fire 
door protection on both sides of an opening in a division fire wall. This provi- 
sion was incorporated because it was known that two fire doors have more 
than twice as. much resistance to fire as has one alone, and because having 
two doors greatly reduces the possibility of leaving the opening unprotected 
in case of failure of door closing mechanisms, or damage to doors due to col- 
lapse of burning sections of buildings. It was included in the first regulations 
on this subject presented at the annual meeting in 1915. 

While the resistance of two doors was estimated, imagined and talked 
about, it had, until recently, never been subjected to laboratory test. Now 
Underwriters’ Laboratories, Inc., has conducted such a test. Tin-clad, wood- 
core fire doors, standard for division wall protection, were tested. The opening 
of the test furnace was prepared and the doors hung in accordance with 
N.F.P.A. fire wall opening regulations. 

Tin-clad, three-ply wood core fire doors have been recognized as standard 
protection for fire wall openings since the first specifications for their installa- 


tion and maintenance were prepared some fifty years ago. This standard con- 
struction was recognized by the N.F.P.A. in 1899 and has had few modifica- 
tions since that time. Tests on single doors constructed according to Under- 
writers’ Laboratories, Inc., standards were the basis of many provisions in the 
Regulations for the Protection of Openings in Walls and Partitions which were 
to follow. 


Story of the Tests. 

When the two doors had been closed, one on each face of the opening, the 
furnace was started and controlled to follow the standard time-temperature 
curve. Temperatures were observed from spaced thermocouples in the furnace, 
on the unexposed face of the exposed door, in the air space between doors, and 
on the unexposed face of the protected door. These were located as provided 
in the Standard Specificatiors for Fire Tests of Building Construction and 
Materials. 

Three minutes after the start of the test the gases from the core of the 
exposed door began to burn. At seven minutes a seam in the tin opened up. 
At half an hour the track began to buckle between attachments. Flames from 
the burning core were observed for two hours and ten minutes, after which 


This report is taken from Research Bulletin No. 15, published by Underwriters’ Labora- 
tories, Inc., January, 1940. 





DOUBLE FIRE DOORS TESTED. 


Standard, division-wall-opening fire protection mounted in the panel furnace of 
Underwriters’ Laboratories, Inc., in preparation for an exposure test. 





DOUBLE FIRE DOORS TESTED, 


od 


After four hours’ exposure to a standard laboratory test fire, the exposed door was 
subjected to the battering force of a hose stream. The water washed away the exposed 
covering and the charcoal remains of the wood core. Hardware and back covering 
remained but were distorted. 








374 DOUBLE FIRE DOORS TESTED, 





7. | 


This view shows how hardware buckled and top corners of the exposed door bulged 
away from the wall during the last fifteen minutes of the test. 
they disappeared. The heat of these flames made it difficult to keep the furnace 
temperature in line with the standard curve. At three and three-quarters 
hours, fifteen minutes before the furnace was shut down, the top corners of the 
exposed door began to bulge away from the wall, letting furnace flames into 
the area between doors. 

Meanwhile, smoke had issued into the protected room from the top of the 
unexposed door six minutes after the start of the test. At seven minutes there 
was a slight explosion in the between door space, which blew considerable 
smoke out around the top edges. The temperature between doors shot up to 
470° F., but subsided quickly along with the smoke. Not until three and a half 
hours after the start of the test did fire make its appearance along the outside 
door. Then flames appeared around the track at its top. At the end of the test 
these flames were about three and a half feet long. Average surface tempera- 
ture of the unexposed door, however, was only 180° F. 

At the close of the four-hour test, the panel containing the assembly of 
two doors was removed from the furnace, and the fire side of the exposed door 
was subjected to the impact and eroding effect of a 45-pound fire hose stream 
for 514 minutes. The force of the stream washed away the exposed tin cover- 
ing and what was left of the wood core, all of which was by then charcoal. 





DOUBLE FIRE DOORS TESTED, 
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Inner face of the unexposed door, showing how heat of burning gases distilled from 
the wood core, and flames which passed the exposed door late in the test concentrated 
their action near the top. Flames escaped along the top of this door on the room side. 





DOUBLE FIRE DOORS TESTED. 


After the four-hour double door test, the protected door was tested alone against 
a one-hour standard exposure. Beginning in seven minutes, flames escaped along the 
track, increased until the end of the test. This picture was taken after fifty minutes’ 


exposure. 





DOUBLE FIRE DOORS TESTED. 


At the conclusion of Test No. 2, the exposed face of the door illustrates how the 
core burned. The tin covering was split at several seams, but withstood a hose stream 
test which followed. 


The unexposed tin covering was, however, still hung from the buckled track, 
offering some protection for the second door. 

The protected door retained its normal shape throughout the test. After 
it had been allowed to cool completely, and the remnants of the exposed door 
had been removed from the furnace, this door was given a standard one-hour 
test to try out its additional resistance. It was left mounted on the outside of 
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the wall, however, in contrast to the usual test practice of mounting single 
doors on the inside. Gases from the core burned and flames issued early in the 
test from the slight space between door top and wall, but the door remained in 
place against the fire and withstood the battering action of a hose stream with- 
out further damage. Average temperature on the outside of this door did not 
go much above 200° F. 
Summary of Results. 

This test established the fact that sliding, tin-clad, three-ply wood fire 

doors, mounted in a standard manner overlapping the wall on each side of a 
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fire wall opening, provide excellent heat insulation and delay the spread of fire 
for at least three and one-half hours. They do, however, permit the passage of 
small flames around the edges of the opening, the amount depending on the 
fit of the doors, the condition and finish of the wall, and draft conditions. 

The gases given off by the heated wood cores ruptured the seams in the 
tin covering, thus indicating the desirability of additional vents for such large 
doors. The escaping gas also added to the heat of the furnace when it burned. 
Flames which first appeared around the track of the unexposed door were pre- 
sumably from the burning of gas from its inner face. 

The test shows that even after four hours exposure, the protected door 
retains stability and protection against the passage of flame. 


Russell Manufacturing Co. Fire. 
By Warren Y. Kimball. 


At 9:20 a.m. on the morning of February 27, 1940, a fire occurred in a 
small dip tank containing a solution of gasoline and rubber used in impregnat- 
ing fabric belts manufactured by the Russell Manufacturing Company located 
on the outskirts of Middletown, Conn. In spite of complete automatic: sprin- 
kler protection in the building involved, and portable foam equipment avail- 
able for the eighteen-inch square dip tank, the fire spread with great rapidity, 
resulting in a loss estimated at $250,000, exclusive of probable heavy use and 
occupancy loss. The large two-story building, on the second floor of which 
the fire originated, was destroyed. Also destroyed was a small unsprinklered 
frame sawmill to the south, and several other plant buildings were damaged. 

It has not been possible to determine exactly what happened in the early 
stages of the fire, but failure to control a fire in the small dip tank with the 
available foam can only be explained by lack of proper application of the foam 
to the burning tank. On the basis of previous experience where fires in small 
quantities of flammable liquids have been controlled by automatic sprinklers, 
the rapid spread of the fire to involve the entire building can only be explained 
by lack of water for the sprinklers, either due to the closing of some valve, or 
bleeding the sprinkler system by water taken from yard hydrants. It seems 
unlikely that the system could have been seriously bled by water taken from 
hydrants during the early stages of the fire, which would by a process of elimi- 
nation lead definitely to the conclusion that the water was shut off the sprin- 
klers. The sprinklers were supplied by two gravity tanks with a total capacity 
in excess of 80,000 gallons in addition to one automatic and two manually oper- 
ated fire pumps with a total capacity of more than 2000 gallons per minute. 
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Building G-4 of the Russell Manufacturing Company of Middletown, Conn., 
during the fire of February 27, 1940. Firemen are shown checking the spread of the 
fire toward the one-story building in the foreground, known as Building G-2. 


Story of the Fire. 

The fire started in a room on the second floor of a building known as 
G-4. Static electricity generated when workmen were drawing belts from the 
small dip tank is generally agreed to have caused the fire. 

Apparently the plant fire brigade was called promptly and several mem- 
bers responded with foam extinguishers, both portable and wheeled, but they 
did not control the fire. No information is available as to sprinkler operation, 
but it is obvious that the fire spread as quickly as if sprinklers had not been 
there. 

While the plant is located within the city limits of Middletown, it is not 
normally under the protection of the paid city fire department. The Russell 
Manufacturing Company plant fire brigade operates as a fire department of 
the South District Protective Association covering the so-called Second Taxing 
District of the city. The plant brigade brought out the fire district pumper, 
which with a salvage and rescue truck is housed in the company garage and 
placed two hose streams in service from the private mains. 

Chief M. W. Lawton of the city fire department reports that twenty-one 
minutes after the start of the fire he received a call from the telephone operator 
at the Russell Manufacturing Company, stating that a big fire was in progress 
at the plant and asking them to “stand by.” Chief Lawton immediately 
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ordered the response of three engine companies. He also ordered a call for the 
off shift and call firemen. 

When the city fire department arrived, the fire had seriously involved the 
large building in which it originated. The city fire chief reported to the plant 
fire brigade for orders and was instructed to go to work anywhere, but to keep 
off the private mains. The city fire chief observed that the plant brigade was 
attacking the fire from an alleyway on the opposite side of the fire away from 
the main plant buildings and office. Setting his largest machine, a 1000-gallon 
pumper, at draft at a near-by mill pond several powerful lines were brought in 
which were effective in protecting the main plant buildings. When these lines 
were in operation the city firemen entered a large one-story weave shed sepa- 
rated only by a wooden partition from building G-4, and stopped the spread of 
fire in this direction by the use of two hose streams. 

Shortly after the Middletown fire department was called, plant officials 
appear to have called help from numerous other fire departments in the 
County, mostly volunteer. No exact information can be obtained as to which 
of these companies actually used their pumpers, because there was apparently 
no codrdinated direction of fire fighting efforts. Apparatus responded from 
Durham, Haddam, Cromwell, Guilford, Portland, and Meriden, Connecticut. 
One of the volunteer departments took suction from a mill pond and supplied 
two streams through 14-inch hose. These streams were too small to be effec- 








382 RUSSELL MANUFACTURING CO. FIRE. 





A wooden partition separated the one-story building known as G-2 from the 
building totally destroyed by fire. The fire area may be seen through the door- 
way behind the sweeper. The Middletown fire department, operating hose streams 
inside this weave shed, checked the spread of the fire in this direction. 


tive on a fire of such magnitude. It appears that at least two of the ten pump- 
ers responding to the various calls did not do any pumping. One of these was 
a 1000-gallon machine called from the city of Meriden. 

With the 500 odd sprinklers in building G-4 admittedly shut off at least 
during the later stages of the fire the mill fire pumps were capable of supplying 
eight to ten standard fire streams in addition to those supplied by the two 
pumpers drafting at the mill pond. If necessary, additional pumpers could 
have been set at draft and water could also have been relayed from public 
hydrants 1500 feet distant from the plant along the main street in both 
directions. 

During the height of the blaze the Middletown city fire department made 
effective use of their deluge set, using a two-inch nozzle tip. 


Results of the Fire. 

With the exception of the concrete walls left standing, building G-4 was 
entirely destroyed, as was building G-14, a small unsprinklered frame sawmill 
on the south of the main group. One bay in weave shed building G-2 was 
partly charred and buildings G-2 and G-3 both suffered extensive water dam- 
age. Several other buildings suffered damage to windows, sash, and doors. 
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Concrete exterior walls and smoldering ruins were all that remained of the 
building G-4 of the Russell Manufacturing Company as a result of a fire, said to 
have started from static electricity at a dip tank, on the morning of February 27, 
1940. 


The exact amount of the loss is not available at this time, but it is esti- 
mated to be $250,000. Of this some $65,000 is damage to buildings and the 
balance was due to the loss of expensive machinery and other contents. In 
addition to the above mentioned property loss there appears to have been 
a substantial use and occupancy loss. 

The destroyed mill is being replaced with a larger structure of modern 
construction. It appears that the impregnating process will be housed in a 
separate fire-resistive building. 
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Marlborough Hotel Fire, Minneapolis. 
Report by Fire Underwriters Inspection Bureau, 
(Member N.F.P.A.) 

Fire believed to have started in a rubbish chute in the basement of the 
three-story brick-joisted Marlborough Hotel, an apartment building, brought 
to Minneapolis, Minnesota, the greatest fire disaster in its history in point of 
number of lives lost. Nineteen persons were killed and twenty-eight others 
were injured so that hospitalization was required. The building was entirely 
gutted above the first floor, leaving only the walls standing. 

The fire was discovered at 5:53 A.M. on January 3, 1940, in five degree 
below zero temperature. Three calls reached the fire department almost simul- 
taneously, one from inside and two from outside the building. The building 
was completely involved when the first fire companies arrived. The loss was 
total and was estimated at $55,000. The department commendably confined 
the fire to the structure in which it originated. 

The Marlborough Hotel was a three-story brick structure with wood 
interior, built in 1889 as an 18-family apartment building. It was originally 
divided into three sections by unbroken division walls extending through roof. 
There were then two seven-room apartments on each floor of each section. 
About 1928 the building was remodeled and openings were cut in the division 
walls on the first floor and in the basement. These openings were left unpro- 
tected, making the entire structure a single fire area. The old apartments were 
cut up into small rooms, with eighty-one housing units, consisting of 
twenty-five one, two and three-room apartments and fifty-six separate sleeping 
rooms. Three stairways, one in each section, were open from basement to 
third floor. When the building was remodeled metal lath and plaster parti- 
tions were provided for all hallways, but nothing was done to enclose the 
stairways. Room partitions were of wood lath and plaster and composition 
board, with the former predominating. A three-story steel and concrete porch 
was constructed on the rear, with stairways from the roof to the ground oppo- 
site each section of the building. 

In the center section of the building there was an unused laundry chute 
and a garbage chute of metal construction with the refuse container in the 
basement having two wood sides metal lined. In addition, there were two 
metal garbage chutes outside, opening on to the porches and exhausting into 
outside metal containers, and garbage was carried to the boiler room. 

The building was heated by a steam boiler located in a separate room of 
the basement, having metal lath and plaster ceiling with brick and metal lath 
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Plan of the Marlborough Hotel, showing how fire spread through unprotected 
openings in the division walls. It should also be noted that the fire escape porch 
across the rear of the structure made it almost impossible to place ladders with 
which to rescue persons in rooms facing the courtyards, while flame-swept hall- 
ways made the fire escape inaccessible to these occupants. 





and plaster enclosing walls. An incinerator, used in summer for burning 
garbage, was located in the boiler room. 

At the time of the fire all of the apartments but two were occupied and 
only seven rooms were vacant. All of the tenants were permanent guests, 
there being no transients. There were 114 occupants, 61 men, 43 women and 
10 children. The building was located in an old apartment and residential 
district and was exposed only by frame dwellings. Full public fire department 
protection was available with ample water supply from hydrants on six and 
twenty-four-inch mains. 

Story of the Fire. 

Shortly before 6:00 a.m. fire was discovered simultaneously by a number 
of persons, all of whom tell different stories, but all agree that the entire build- 
ing was involved in fire when first noticed. The janitor tells of being knocked 
down by an explosion as he opened the boiler room door. The owner tells of 
being awakened by an electric roaster being knocked off a table by an explo- 
sion. Observers on the outside tell of flames coming from windows and doors. 
The alarm was given to the fire department at 5:53 A.M. simultaneously by the 
owner’s wife, a passer-by, and the night clerk from a hotel across the street. 
The fire department response was prompt, but on arrival the fire had already 
spread to such an extent that the building was doomed. Three additional alarms 








386 MARLBOROUGH HOTEL FIRE, MINNEAPOLIS. 


were sent in in as many minutes, the fourth alarm coming at 6:00 A.m., bring- 
ing all together eleven engine companies, four ladder companies, three hose 
companies, a combination company and the rescue squad. 

The first activity was rescue work and the protection of surrounding 
property. Passers-by and those who first escaped from the building were 
assisting those who needed help, but entrances were soon blocked by flames 
and the fire department rescues were through the windows. Many jumped 
before the fire department could get to them, others appeared at the windows 
and then fell back into the doomed building. Those occupying rear court 
rooms, which were inaccessible to fire department ladders, were the most 
unfortunate and as in many similar fatal fires it was in these rooms that most 
of the casualties occurred. Numerous tales of heroism could be told in 
a complete story of the fire. Needless lives were reportedly sacrified when 
panic gripped occupants. At least two tenants escaped, but returned in an 
attempt to rescue members of their families, only to lose their lives. 

All sections were almost immediately involved, the fire spreading through 
the hallway, piercing both fire walls. The open stairway in each section acted 
as a flue and carried the fire to the upper floors with such rapidity that the 
use of the stairways was cut off to all except the very first to attempt their 
use. The halls on the upper floors also were so filled with fire and smoke it 
was impossible to use them to reach the outside fire escape on the rear. When 
the fire was extinguished it was found that a large section around each of the 
stairways had been totally destroyed, leaving only a portion of the front and 
rear floors. The roof was burned off, except a small section on one corner. 

The rescue work finished, the department turned to extinguishing the 
fire, for the building was a seething mass of flames. The sub-zero temperature 
turned the spray from hose streams into ice and froze hose to the ground. The 
water at first seemed to have little effect on the fire, but gradually it was cooled 
down and brought under control within an hour and one-half, making it pos- 
sible for firemen to enter the ruins to recover the bodies of those trapped. 

In the center of the middle section was the rubbish and garbage chute in 
which it was thought the fire originated. This chute of metal construction 
through the first floor discharged into a metal lined chamber at the bottom, 
two sides of which were wood. It is thought that fire, possibly caused by a 
lighted cigarette igniting dry refuse, had smouldered for a considerable time 
before the chamber, no longer able to hold the heat and fire, ruptured, causing 
the first explosion, which undoubtedly occurred at the start of the fire. A 
peculiar incident of the fire is that it did not spread in the basement, as the 
only fire at this point was immediately around the chute. What caused the 
rapid spread through the first floor has not been determined. Whether it was 
a gaseous condition caused by escaping city gas or from gas generated by the 
smoldering fire or from some other cause probably will never be known. A 














MARLBOROUGH HOTEL FIRE, MINNEAPOLIS. 387 


i aed 








Ice coated exterior walls of the Marlborough Hotel in Minneapolis, Minnesota, in 
which nineteen persons lost their lives on the morning of January 3, 1940. Open interior 
stairways and unprotected openings in the originally solid division walls of the struc- 
ture allowed flames to envelope practically the entire building before firemen arrived. 


gas explosion in a dwelling house across the street killed a mother and two 
sons on December 19, 1939. 
Conclusions. 

The changing of a building originally designed to house eighteen families 
in three separate fire areas, into one fire area with eighty-one occupancy units, 
invited catastrophe in the event of fire. The open stairways in the center of 
each section of the building acted as flues in the spread of fire. The metal lath 
and plaster used in the hallways did not retard the blaze. Housing units of 
this nature present a serious fire and life hazard in almost all large cities. 

All reports submitted on the Marlborough Hotel indicate that it was a very 
well-maintained building in so far as cleanliness was concerned. However, 
while good housekeeping can reduce the probability of fires, it may not prevent 
fatal results once a fire starts in a building structurally deficient from a fire 
safety standpoint. Automatic sprinkler protection in basements and hallways 
of combustible apartment structures must eventually be recognized as essential 
to life safety. 

This fire indicates a number of features in violation of the N.F.P.A. 
Building Exits Code, developed by the Committee on Safety to Life. The 
Building Exits Code in the chapter on apartment houses specifies complete 
protection of stairways and other vertical openings, fire alarm systems for 
buildings of this size, segregation of rooms containing boilers and other equip- 
ment subject to possible explosion, and other life safety features. 
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Columbus, Mississippi, Group Fire. 
Report by Mississippi State Rating Bureau, 
(Member N.F.P.A.). 

A fire which threatened to develop into a major conflagration swept por- 
tions of two city blocks at Columbus, Mississippi, on the evening of January 
20, 1940. Flames, starting in a large four-story factory building, spread to 
adjoining property, causing loss estimated at $300,000. Only an adequate 
water supply and help mobilized from fire departments within almost one 
hundred miles radius prevented greater damage. 


Property Involved. 

The fire started in the McGahey building, a large four-story factory of 
brick mill construction with large undivided area. The ground area, including 
several two-story additions, covered 15,000 square feet. The building was 
erected in 1887 for cotton mill occupancy and had been equipped with a fair 
wet and dry pipe sprinkler system in 1926. The sprinkler equipment was 
removed from the building in 1931 for non-payment of money owed on the 
system. The building ownership changed in 1936 and the building has since 
been used for tenant manufacturing. The first floor tenants were a bottling 
works and the Beneke Corp., a woodworker. The second and third floors 
housed the Johnson Furniture Factory and the top floor was used for furniture 
storage by the same concern. 

Other buildings in the same block, involved in the fire, were of ordinary 
wood joisted brick construction, one and two stories in height. Exposed walls 
were without parapets or with sub-standard parapets and with numerous un- 
protected exterior openings. Occupancies were of the general mercantile and 
office classes, there being no especially hazardous processes or stocks. 

Across an eighty-foot street to the north of the factory building were 
several buildings of frame and frame ironclad construction. These included a 
tenement row, and a farm implement sales and service station, and a gasoline 
filling station. 

Story of the Fire. 

Due to the unusually cold weather that visited the South in January, the 
Johnson Furniture Company stopped operations at 5 P.M. on Thursday, Jan- 
uary 18, and the Beneke Corp. shut down about 10 a.m. the following day. 
Neither plant resumed operation prior to the fire, although several employees 
of each plant reported for work on Saturday. The foreman of the furniture 
factory made a final inspection about 6 P.M. Saturday, before leaving for the 
day, and reports that nothing unusual was noted. 
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Extent of fire which caused $300,000 loss at Columbus, Mississippi, on Jan- 
uary 20, 1940. The blaze started in the large woodworking plant from which 
sprinkler protection had been removed. 

At 8:53 the same evening the alarm was telephoned to the fire station by 
some unknown person. The chief, assistant chief and nine men responded at 
once with two pumpers. The fire station was two blocks from the fire. The 
chief reports that apparently the fire originated on the second floor occupied 
by the Johnson Furniture Company, about midway of the building. The blaze 
spread so rapidly that by the time two hose lines were brought into service 
the entire second floor was involved and in a few minutes the fire had spread 
to the floors above. Fire soon engulfed the entire building and flames fanned 
by a strong wind from the northwest soon ignited roof eaves and window 
frames of buildings to the south and east. The chief, realizing the serious pro- 
portions to which this fire was headed, called for outside aid from Meridian, 
Starkville, West Point, Aberdeen and Tupelo, Mississippi, and Tuscaloosa, 
Alabama, Each of these departments responded with a pumper and several 
men. While the outside aid was summoned promptly, there was considerable 
delay in actual arrivals, as towns sending aid were from 18 to 95 miles distant, 
and the nearest departments were essentially volunteers. The fast burning 
occupancies and large area of the building in which the fire started soon caused 
the fire to pass beyond the control of the local fire department, which was 
undermanned and is without any heavy stream equipment. 

Fortunately hydrant distribution was good and the water supply was ade- 
quate throughout the fire. The supply is obtained from a river. Capacity of 
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Flaming ruins of the McGahey building, four-story brick factory building in 
which the Columbus, Mississippi, group fire started. Sprinklers had been removed 
from the building in 1931 for non-payment of money owed on the system. 

low service pumps is approximately 3000 per minute and in addition there is 
clear water surface storage of approximately 600,000 gallons. High service 
pumping capacity is 5250 gallons per minute, and feed mains are a ten-inch 
main and a twelve-inch main. The gridiron system in the vicinity of the fire 
consists of six, eight and ten-inch pipe and in addition there is a 200,000-gallon 
elevated tank about one block away. 

The fire was gradually brought under control as the essential men and 
equipment arrived. About 5500 feet of hose was used to supply twelve hand 
lines. The blaze was well under control by 3:30 a.m. Property loss is esti- 
mated at $300,000, of which about $125,000 was insured. The losses in- 
cluded total destruction to six buildings and damage to four others, housing 
a total of more than thirty tenants. 
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Loss of Life by Fire. 


Safeguarding life against fire has been frequently pointed out as the first 
object of fire prevention and fire protection. While completely satisfactory 
figures have never been available, it is estimated that there are each year 10,000 
or more fatalities in the United States which are directly or indirectly the 
result of fire. This estimate appears to be substantiated by the mortality 
statistics published by the United States Census Bureau. These statistics 
show an annual average number of fatalities due to “Conflagrations” and 
“Accidental Burns” amounting to 7983 lives annually in the five-year period 
1934 to 1938, inclusive. As Census Bureau figures do not appear to include 
such numerous indirect fire fatalities as persons drowned in escaping boat fires; 
deaths from accidents involving fire apparatus while responding to alarms; or 
those resulting from exposure, shock or overexertion incident to fires, it would 
appear that twenty-five per cent might reasonably be added to the census 
figures to arrive at an estimate of total fire fatalities, direct and indirect. 

The following table, prepared from U. S. Census Bureau statistics, indi- 
cates the number of men, women and children who have lost their lives as a 
direct result of fire during the five-year period indicated above. No explana- 
tion is made for the considerable fluctuation in the total fire fatalities in the 
several years. It may be that the number of fire fatalities is to some extent de- 
pendent upon fluctuations in the annual property loss by fire. 

It may further be noted that in the latest five-year period for which these 
data are available, men have made up an increasingly large percentage of the 
total fatalities, as the number of children fatally burned has decreased. This 
may reflect increased industrial activity in the former case and perhaps more 
effective fire prevention education in the latter. However, not enough data are 
available to draw definite conclusions. 


United States Fire Fatalities, 1933-1937. 
(From Mortality Statistics—U. S. Census Bureau) 








Children 

Men % Women % Under 15 Years % Total 

W638: 353s Bae 35.1 2013 27.4 2752 37.5 7341 
1934.4... 3092 37.3 2263 27.4 2906 35.3 8261 
i oe 2933 37.2 2172 27.6 2769 35.2 7874 
R088 cc 3496 40.2 2432 27.9 2778 31.9 8706 
ROOT asic: 3241 40.8 2103 26.6 2584 32.6 7928 
Total. . 15,338 38.2 10,993 27.4 13,789 34.4 40,120 


While the much quoted “10,000 fire deaths annually,” is impressive and 
has considerable publicity value, it is desirable to know just what groups of 
the population make up the greatest proportion of the fatalities. The follow- 
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ing table draws upon U. S. Census Bureau data to show the total fatalities in 
each age group and for each sex, in the five years from 1933 to 1937, inclu- 
sive. It may be noted that almost half of all fire deaths involve children under 
fifteen years of age and aged persons of seventy years or older. It is also evi- 
dent from the table that nearly twice as many girls of six to fourteen years of 
age were burned to death as were boys of the same age. As boys are generally 
considered to be more mischievous and more likely to play with fire and 
matches, the fact that 3051 girls were fatally burned as compared with 1582 
boys of the same age, may be evidence of the dangerous flammability of small 
girls’ clothing as compared with the heavier and more close-fitting suits usually 
worn by boys. 


Fire Fatalities by Age Groups, 1933-1937 Inclusive. 
(From Mortality Statistics—U. S. Census Bureau) 



































Male % Female % Total % 

Under 5 years of age......... 4231 20.1 4905 25.9 9136 22.9 
5 to 14 years of age.......... 1594 7.5 3059 16.2 4653 11.6 

Total CHEGPEN.. .<.00.. 65:0 5825 27.6 7964 42.1 13,789 34.5 
70 years and over............ 2427 11.5 2869 15.1 5296 13:2 

Total children and aged.. 8252 39.1 10,833 57.2 19,085 47.7 
15 to 69 years of age......... 12,842 60.9 8097 42.8 20,939 52.3 

Total known age....... 21,094 100.0 18,930 1000 40,024 100.0 
Re BORROWED oop bbe sss oss 69 27 96 

Total fatalities......... 21,163 18,957 40,120 


U. S. Census Bureau figures are also available indicating the distribution 
of fire fatalities between large and small cities and rural areas. Data for the 
year 1936, the latest for which figures are available, are given below. 


1936 Fire Fatalities, Rural and Urban. 
(From Mortality Statistics—U. S. Census Bureau) 


Male (all ages) Female (all ages) Total 
No. % No. % No. % 
Cities over 10,000 population... 2304 49.8 2112 51.8 4416 50.9 
Cities 2500-10,000 population... 573 12.4 534 13.1 1107 12.7 
ME sah Wes aneeceven bes ose 1751 37.8 1432 35.1 3183 36.4 
MMS 254323 Vue eens ie 4628 100.0 4078 100.0 8706 100.0 


Canadian Fire Fatalities. 

The following record of fire fatalities in the Dominion of Canada covers 
the latest ten-year period for which this information is available and is based 
upon statistics published by W. L. Clairmont, Senior Fire Prevention Engineer, 
Dominion Fire Prevention Association. 

It is interesting to note that Canadian experience shows that children are 
the most frequent fire victims, rather than men as indicated by U. S. mor- 
tality statistics. 
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Fire Fatalities, Dominion of Canada (1929 to 1938 Inclusive) 








No. Per Cent 
ORE So n'a cele coh Pango Eda Cea Cama keueens 583 21.2 
NNR 2 Soro aft aoc Ok Rete ae ee EO 781 28.4 
CR ac. stone eek ee tg wencaaaes 1387 50.4 
ME OMR oops hee hd hint da bien ea Pde 2751 100.0 


The record of Canadian fire fatalities by years follows: 


Canadian Fire Fatalities by Years. 








Year Men Women Children Total 
PRR ib se dct vredweanes 47 65 121 233 
BONES Uke eames ec Sieve 53 91 167 311 
POs sete. bee 47 78 126 251 
BE Melt sss cconiseeee ode Ke 61 93 131 285 
BES 646s 5 KOS KS eka ee 44 68 142 254 
BODES esc eaenecee eae 53 81 134 268 
DANE oe dp Sik he nacein beeen BRS 47 92 154 293 
Mie laiosgev bee elnetn en ; 71 87 189 347 
DERE eGuceeewe gow ccmee sa 68 73 105 246 
MS At oR cope etanen eee 92 53 118 263 

POG 6 i cts oie seme 583 781 1,387 2,751 


N.F.P.A. Loss of Life Tables. 


In order that the many causes of fire fatalities may be better known and 
guarded against it has been customary for many years to publish in each issue 
of the QUARTERLY typical instances of loss of life by fire as reported to the 
N.F.P.A. Department of Fire Record. Since October, 1930, each issue of the 
QUARTERLY has also contained a statistical summary of all reports involving 
loss of life which have been received during the previous quarter year. Thirty- 
nine such QUARTERLY summaries, including fatal fires reported from June, 
1930, to March, 1940, have been consolidated to give the following ten-year 
record. This record includes a total of 12,837 fatalities resulting from 6939 
individual fires. While the N.F.P.A. record probably includes something less 
than fifteen per cent of the total number of fatalities in the period covered, it 
does include most of the outstanding fire tragedies in the United States and 
Canada. There can be no question that this record covers a sufficiently broad 
base of experience to permit drawing conclusions as to the conditions under 
which loss of life by fire has occurred, and to show how such casualties may 
be avoided. In making use of the following tables, however, it should be 
remembered that they are intended to furnish studies of typical fire fatalities 
rather than complete mortality statistics. 

Table 1, prepared by the N.F.P.A. Department of Fire Record, reports 
the number of fatalities among men, women, and children by major occupancy 
groups. These figures show that fire fatalities in residential occupancies com- 
prise more than one-half of all fire deaths reported to the N.F.P.A., and that 
children are the victims in 41.5 per cent of the home fire fatalities. In other 
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building fires and in fires outside of buildings, men greatly outnumber both 
women and children as to the number of deaths. This preponderance of men 
killed is in agreement with the U. S. Census Bureau data. 
Table No. |—Age and Sex of Victims by Occupancies. 
N.F.P.A. Record, June, 1930 to March, 1940. 
OCCUPANCY CLASSIFICATION 


Age and Buildings | 
Sex of Dwellings, other than Outside of Response No 
Victim Apts., etc. Dwellings Buildings to Alarms | Data* 
No. Per Cent No. PerCent No. PerCent No. PerCent No. Per Cent 
Men.... 6434 50.1 2060 29.4 1318 64.7 2865 80.5 136 93.8 55 
Women.. 2637 20.5 2026 29.1 225 11.0 354 10.0 S. a7 28 
Children 3766 29.4 2900 41.5 496 24.3 339 985 5 3.5 26 





Total 12,837 100.0 6986 100.0 2039 100.0 3558 100.0 145 100.0 109 











Percentage distribution 
of fatalities between 
various classifications 54.5 15.9 at 1.1 8 


Table 2 gives a more detailed occupancy analysis. The heavy loss of life 
in residential properties is in a large measure due to the combustible construc- 
tion so largely employed in the buildings used for residence purposes, to the 
lack of fire protection, and the fact that the majority of these fires occur while 
the occupants are asleep. Also contributing to the large number of fatal fires 
in dwellings are the numerous fires in which women and children lose their 
lives, due to clothing igniting, the misuse of flammable liquids and other 
similar causes as shown in Table 3. Many of these residential fatalities do 
not involve the buildings in which they occurred, but are more or less con- 
fined to the clothing of the victims. In such cases there is seldom time to find 
means to smother flaming clothing, to say nothing of calling the fire depart- 
ment or other outside help before the fatal injuries are inflicted. 

Despite the greater fire hazard of manufacturing occupancies, it is inter- 
esting to note that the average number of lives lost in school and institution 
fires has been much greater per fire. This may be explained by the generally 
inferior fire protection found in school and institution property as compared 
with the better grade of fire protection, including automatic sprinklers, gene- 
rally found in the larger manufacturing properties. 

Table No. 3 gives the causes of loss of life. As in previous QUARTERLY 
summaries, the classification has been made so as to show the reason for the 
loss of life rather than the cause of the fire. 

The table shows that 3772 persons lost their lives when trapped in burn- 
ing buildings, the largest number listed under any single item, and 29.4 per 
cent of all fire deaths reported. Deaths are listed in this classification wher- 


*Includes cases where data are insufficient to show occupancy, class of building, or 
whether fatality occurred in or outside building. 
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ever it appears that the victims were trapped in burning buildings, due to the 
lack of proper exits, etc., irrespective of the initial cause of the fire. 

Two hundred and fifty-seven aircraft fires were responsible for 632 
fatalities. In a large number of these fires the victims were injured in a crash 
and were trapped by fire resulting from the crash. Had it not been for fire, 
these injured persons might have been saved. Deaths obviously due to crash 
injuries rather than to fire have not been included in this tabulation. 

Fires in automobiles, buses, and trucks, not including tank trucks, were 
responsible for 739 deaths. The greatest cause of fatal automobile fires was 
the trapping of occupants in a wrecked or overturned machine following an 
accident or collision. As was the case with airplanes, most of these fires were 
due to ignition of gasoline released by the accident. In many cases ignition 
was due to careless smokers. 

Children playing with matches caused 233 deaths. A large proportion of 
the victims of these fires were very small children and some were babies who 
were burned in fires started by small brothers or sisters. Attention should 


Table No. 2 — Class of Fire. 
(June, 1930, to March, 1940) 


Occupancy No. Fires Men Women Children Total 

RCI x Satie ies ba Kea AMR Kecoka mad 257 560 62 10 632 
pe ge Se emenrny eer re ree 8 10 0 0 10 
Apartments, Hotels, Lodgings, Tenements, etc.... 678 668 371 257 =1,296 
POO ATE I ore Kc arh cs 6 oKaseearnveneeerwes 77 51 5 46 102 
Boats and Ships (except Tank Vessels).......... 103 220 58 20 298 
ME MN eo ie vated 4G. es nye awecte tee 28 112 0 0 112 
Buildings Under Construction.................. 7 17 0 0 17 
Churches and Church Property................ 23 14 6 6 26 
EOS a ee eee ree 5 15 6 1 22 
MIRE 05s ik cede nd te ie en weeces 1,716 706 745 1,699 3,150 
Dwellings—urban ............ da P RENE Rawelee air 1,864 682 904 922 2,508 
a PR Cree Re eT Tee Tee 18 + 6 22 32 
WG BIE SPU BRO onc nck s wh daa eo ecw ees 78 146 9 19 174 
Garages and Filling Stations................... 101 125 8 6 139 
I IIR wiahdiga os sas Sete Sea s-a-utia aces <a donk ee a 26 0 0 26 
MOIR ee iced oor a bhabpaete lawee 17 58 0 0 58 
Blospitals and Tnstitutions. «<6. 6 66.0060 6.68 bse 79 155 71 2 228 
Manufacturing Occupancies................0065 281 426 36 13 475 
BRercantile OCcupAMcies 666... os ciccccs seewcccces 140 175 24 9 208 
DE PONE os ieee ec ocweeeisesees 98 783 0 0 783 
Motor Vehicles (except Tank Trucks).......... 392 503 164 72 739 
PM IE hn aciiwWWaleesd eas Weare eso ena ue 57 86 7 3 96 
Ce BR nies skate va tiwatstdhuawneeee 28 73 3 3 79 
Oil Refineries and Bulk Distributing Plants...... 47 89 8 1 98 
Ge Be Ns av cks nce Seeccactlucessmets 365 165 37 207 409 
ONE TE GON oo s.ns Kvn vser cadetecaes 30 77 0 3 80 
ere eee TR rr eee eee 107 136 4 5 145 
NER ys gas aoe Wales ees ch needideenwaane 28 45 16 2 63 
SEOs GIS CRs doer adele eee hivecccess 25 35 19 332 386 
MN SS) cD hkc ba aleasnod | cee b-s yoke Sandee 10 12 1 1 14 
Other Bown Busia. oo. vice ccsiccccsccnses 207 205 39 79 323 
OG SOO oc kee Cae ue Rees abe ta beadawheueecuen 66 55 28 26 109 


WR als con Gadncseey Whe ees eRee TEES 6,939 6,434 2,637 3,766 12,837 
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Table No. 3 — Cause of Fatality. 
(June, 1930, to March, 1940) 


en 
NR oa! cicadas en chat do Cd ax Robe ob ep clas Oe 560 
Asphyxiation (Smoke and Gas Suffocation)............. 189 
RON PRIIRE SIP EEOUNE ag oc ciesicns eyes scs eealeer te 0 
Children Playing with Matches..............cceeseeee- 0 
Clothing Ignited 
1. Bonfires, Burning Rubbish, etc.........-......++- 51 
2 DIOR AO POMGUEB ii cbcocsscoedcreserbesvees 5 
B ICRE FOUGIOES 05 ok ai eas s caer ei seeeees 13 
4. Fireplaces and Open Grates..........0....0cccee. 10 
5, Purnaces, Stoves, and Heaters... 0.5. ..06.00.2000- 49 
CS NN PA RCCIOE soe ico vc bed bceccees noceces 60 
RS errr eer rr re re eee 158 
SiR oe oto ig cio ka 0:4 Sigs bore'w'e Sie vw 8 dn 8 RWIS 49 
Bateriog @ Burning Building... 0.666. .c cece cece ces. 78 
Escaping fire; jumped, fell or drowned................ 81 
Explosions 
eI so Gs Such ary6> 1 Fees eRe o ENTE SOW De 9 
is opiate 5 dep 5: bh Hie wowle heuiis Os 5a eae aaa 15 
ee ey iis Dated t-cabiee ee Mk OW Saw SES Rees 80 
4. Electrical Transformers and Switches.............. 16 
Bey SOOS, WECM OR 65 55 ccs se eee case ns 11 
III So Boe 5 a's oss 0wik ais a pipe 8 oe wie oie dite es RSD 84 
eG ee das gid a's sisiaib- 08 6 0 Sp Wee Oe sarece 32 
8. Liquefied Petroleum Gases. ...........02..e0000.. 12 
9. Manufactured and Natural Gases................. 140 
10. Miscellaneous and Unknown..................06. 135 
Re Pe na pity abv ditions Lehn 9 9% Save 90% Gee 330 
Flammable Liquids and Vapors 
SE a rier eis Wate o-e aie 9 OOK YES TOROS 40 
2. Gasoline and Similar Liquids............ 
(a) Stoves, Lamps, and Torches.............00.0. 37 
(b) Used for Cleaning Purposes................+. 70 
CON EN NOUNS on sia 5S cies bos os sees eres 44 
AI Sota oto iic 6:0e 1k 6 a4 <b pikcs vale oi0'cs 185 
3. Kerosene, Range Oil, and Fuel Oil 
(a) Stoves, Lamps, and Torches.............008:: 78 
Cpe gS ee ee 110 
Cie SNE Sale soca sarees ards wis 41864-8045» 5 
4. Paint, Varnish, Removers, Thinners, etc............ 9 
5. Petroleum Production and Storage................ 128 
6. Miscellaneous and Unknown...............-....-. 47 
Forest and Brush Fires (including fire fighting)......... 145 
Indirect Causes (overexertion, exposure, etc.)........... 81 
NIE ee eR igt eons Lily aad kp Ve bso b-w-8'b8 be e's 278 
ee RE ee ere 765 
Motor Vehicle Fires (except Tank Trucks)............. 503 
MRE en nV aig Wainer wis depp 4 ba we nae bee male's 86 
Tepe NE 5s 5550 ota git 10 gcc ow sa eines 21 
PRI NINE POC UTES, go. ooo 5 oes oo olden ce Sales 77 
NE IIIS oho oo: 0) oe cioiainls bins bw tO ove ie.a:s deere 138 
Teme Ai) BU AIRS. 05k. 5. nook vee vee pesica cc's 1,369 
Miscellaneous Known Causes............escccsccsceces 26 
CSO te. RG Ti Ue. t cuiheeke a esaaepidas 25 
PEE a ccriis SaRtes es ae OW anine pheno eee 6,434 


Women Children Total 


62 
132 
0 


_ 
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13 


799 
2 
30 


2,637 


10 
135 
363 
233 


19 
2 

13 

0 

72 

3 

19 

3 

5 
1,604 
6 

11 


632 
456 
363 
233 


171 
21 
46 
70 

377 

102 

212 

131 

152 


340 
765 
739 
96 

53 

80 
147 
3,772 
34 

66 


3,766 12,837 


*The number of fatalities in mine fires and explosions in Table 3 is less than the num- 
ber given for the occupancy in Table 2 because eighteen of the deaths in mines were 
attributable to other causes, such as fire fighting, entering mine for rescue attempts, etc. 
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also be called to the large number of children who were burned to death while 
left alone even for a short time. Often the reports stated that in a very short 
time the fire gained such headway that when discovered it was impossible to 
enter the building to save the children. It is believed that many of these fires 
were due to children playing with matches or attempting to kindle a stove fire. 

Explosions are shown to have been a major cause of loss of life. It is 
probable that some of the fires here listed as “explosion” were not true explo- 
sions, but were fires which spread so rapidly as to appear to be explosions. 
The predominance of men as explosion victims is explained by the fact that 
many of these accidents occurred in manufacturing plants and other proper- 
ties where most of the occupants are men. 

Outstanding among the causes of fatal dwelling fires is the use of flam- 
mable liquids. One hundred and forty-nine persons were killed as a result of 
using gasoline to start fires in stoves. Kerosene used in a smimilar manner was 
responsible for 529 deaths. In some instances live coals remained in the stove, 
and vaporized kerosene flashed or exploded. The use of flammable liquids for 
home dry cleaning was responsible for 230 fatalities, and again emphasizes the 
seriousness of this hazard. Use of flammable liquids for other purposes, includ- 
ing use as fuel, resulted in numerous other fatalities, as shown in Table 3 
under the heading “Flammable liquids and vapors.” 

Another outstanding cause of loss of life is listed as ““Asphyxiation (smoke 
and gas suffocation).” In many instances the victims were overcome while 
asleep. Heat rising from a fire below often caused the death of victims who 
were not touched by fire. 


Fires in Which There Was Loss of Life. 
First Quarter, 1940. 


Since the publication of the January QuARTERLY, the N.F.P.A. Depart- 
ment of Fire Record has received reports of two hundred and seven fires in 
the United States and Canada in which there was loss of life. Three hundred 
and fifty-seven persons died as a result of these fires. These fatalities have 
been included in the tables which appear on pages 394, 395 and 396, covering 
the loss of life by fire during the past ten years. 

During the first quarter of 1940 the following fires were reported which 
resulted in death of five or more persons each. 

NovEMBER 2, 1939. CATLETTSBURG, Ky. A young mother and her four 
children were burned to death when fire of undetermined origin trapped them 
in an upstairs bedroom of their home. (L-05912.) 


January 3, 1940. MINNEAPOLIS, MINN. Nineteen persons, including 
several women and children, lost their lives when fire gutted an apartment 
hotel during the early morning. See report on page 384. (H-43560.) 
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January 8, 1940. Ameria, VA. An early morning fire brought death to 
two women and three children when they were trapped while sleeping. The 
father of the children awoke to find that his home had already partly collapsed, 
making it impossible for him to reach his family. He jumped to safety after 
suffering severe burns. (L-05913.) 

January 19, 1940. Austin, Texas. Four men and a woman were fatally 
burned when fire swept their small frame residence. The fire, which occurred 
during the early hours of the morning, was believed to have started near a 
wood-burning heater. (L-05914.) 

FEBRUARY 1, 1940. FREEPORT, Pa. A family of seven, including five chil- 
dren, were trapped by fire on the second floor of their frame home and burned 
to death. The cause of the fire was not reported. (L-05915.) 

FEBRUARY 5, 1940. GAINESBORO, TENN. Five children, the eldest seven 
years old, were burned to death when fire of undetermined origin destroyed 
their farm home. The children were alone in the house at the time of the fire. 
(L-05916.) 

Marcu 2, 1940. WorcesTER, MAss. Four women and a man perished in 
an early morning fire, which destroyed a five-story apartment building in the 
heart of the city. One hundred other occupants of the building escaped. The 
fire may have been of incendiary origin. (H-43558.) 

Marcu 15, 1940. CHaArLoTTE, N. C. Eight persons, including five women 
and a child, died as the result of an early morning fire which spread rapidly 
through a section of a down-town apartment house. Four of the victims died of 
injuries suffered when they jumped from upper story windows. The fire is 
believed to have started in the basement and to have gained considerable head- 
way before being discovered. (H-43559.) 


Foreign Fires. 
Several fires involving large losses of life have been reported during this 
quarter from points outside the United States and Canada. These fires are not 
included in the tables, but summaries of the most important are given below. 


DECEMBER 31, 1939, EASTERN Korea. A forest fire which raged for more 
than twelve hours killed some four hundred persons and destroyed a hundred 
homes. The entire Diamond Mountain district, famed for its ancient temples, 
shrines and monasteries dating back to 515 A.D., was reported to have been 
endangered. (L-05917.) 

January 1, 1940. ATLANTIC OCEAN, Five persons were reported missing 
after fire destroyed the Spanish liner Cabo San Antonio about 500 miles west 
of the Canary Islands. Two hundred passengers and members of the crew 
were rescued by a French warship. (L-05918.) 

January 16, 1940. Basse BopEAux, LigcE, BELGIuM. Trapped when a 
door, opening inward, was blocked by men trying to escape, four soldiers were 
killed and twenty injured in a fire at an army barracks. (L-05919.) 

January 18, 1940. NortH LONDON, ENGLAND. Five men were killed and 
a number injured in a series of explosions which shattered a gunpowder plant. 
The explosions were said to be accidental, but the exact cause has not been 
reported. (L-05920.) 
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JANUARY 18, 1940. DUNDALK, CouNtTy LouTH, NORTHERN IRELAND. 
Eight persons died in a fire which trapped two families on the top floor of 
their home. Further details are lacking. (L-05921.) 

JANUARY 22, 1940. MEDITERRANEAN SEA. One hundred and four persons 
were missing after fire destroyed the Italian motorship Orazio thirty-eight 
miles south of Toulon, France. The fire resulted from a series of engine explo- 
sions. A lubricating line cracked and the oil ignited. Many of the victims 
were trapped below decks and burned to death, others drowned when they 
leaped into the sea. (H-43561.) 

January 29, 1940. Osaka, JAPAN. Two hundred persons were burned to 
death when a passenger train rammed a string of gasoline tank cars. The pas- 
senger train, carrying factory workers, was derailed and drenched with burn- 
ing gasoline. (L-05924.) 

JANuARY 29, 1940. Near Toluca, Mexico. Twenty-five persons were 
burned to death and thirty-four injured when a crowded bus caught fire. The 
cause of the fire has not been reported, though it is stated that the bus was 
enveloped in burning gasoline. (L-05923.) 

FEBRUARY 10, 1940. NapLes, ITaLty. A passenger plane, en route from 
Brindisi to Rome, crashed in flames. Ten persons were burned to death, in- 
cluding six members of the plane’s crew. (L-05924.) 

FEBRUARY 28, 1940. ArsA, ITALY. Sixty miners were killed and a hun- 
dred injured when a gas explosion occurred in a coal mine. (L-05925.) 

Marcu 6, 1940. Brescia, ITaLy. Six workmen were killed and nineteen 
injured in an explosion which destroyed the laboratory of the Vulcania powder 
plant. The cause of the explosion was not reported. (L-05927.) 

Marcu 7, 1940. CoroNEL, CHILE. Three hundred and two miners were 
reported killed and ninety-eight injured by a coal mine explosion which was 
followed by fire. (L-05928.) 


Typical Loss of Life Fires. 
Asphyxiation. 
DECEMBER 10, 1939. LANCASTER, N. H. A woman and her small son died 
in a fire which swept through their frame cottage. Firemen found them suf- 
focated in a second-floor bedroom. (L-05945.) 


Automobile Fire. 

OcToBER 15, 1939. Dopce City, KAn. A man died from burns received 
following an automobile accident. The victim threw a lighted cigarette from 
the window of his car, and the wind whipped it back into the auto. He tried 
to retrieve the burning cigarette while traveling at a high speed and lost con- 
trol of the car. The car went into a ditch, turned over, caught fire and burned 
the driver so badly that he died in a hospital the following day. (L-05944.) 


Children Alone in House. 

NOVEMBER 2, 1939. NEw ALMELO, Kan. A little girl was fatally burned 
to death when her twelve-year-old brother attempted to start a fire in the 
stove. The boy used some highly flammable liquid to quicken the fire; the 
liquid flashed and ignited his clothing and that of his sister. Aiter extinguish- 
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ing his own clothing he rolled his sister on the ground, and then carried her to 
bed. It did not occur to him to call a doctor and the child went without medi- 
cal attention until their parents returned a few hours later. (L-05941.) 
January 12, 1940. Montpetier, N. D. Four children were burned to 
death when fire of unknown origin destroyed their farm home. The mother 
and father were working in the barn near by when the fire occurred. (L-05942.) 


Clothing Ignited. 

January 2, 1940. Reppinc, Cair. A young dancer was fatally burned 
as she performed at a night club. While dancing in a Spanish costume, her 
skirts swept across an electric heater and in an instant she was enveloped in 
flames. She collapsed and died shortly at a hospital. (L-05939.) 

January 5, 1940. Cuicopree, Mass. An elderly man was burned to death 
when an electric heating pad short-circuited, setting fire to his bedclothes. 


(L-05940.) 
Entering a Burning Building. 


January 11, 1940. Tacoma, WasH. A woman ran back into her blazing 
home to rescue her pet dog, and was burned to death. (L-05943.) 


Flammable Liquids and Vapors. 

DECEMBER 28, 1939. ARKANSAS CiTy, KAN. A ten-year-old boy lost a 
three months’ battle for life against burns he received September 17, when 
cleaning fluid which he was using became ignited. (L-05931.) 

January 11, 1940. Minneaporis, Minn. A hospital patient died from 
injuries received when the anesthetic exploded immediately following an 
operation. Cyclopropane had been administered as an anesthetic and a chest 
operation performed. The anesthesia apparatus was still connected to the 
patient when the gas suddenly exploded, rupturing one lung. The cause of the 
explosion was believed to be static electricity. (H-43562.) 

January 13, 1940. GREEN, KAN. A woman and her two sons were 
fatally burned when a gasoline stove exploded in their rural home. Apparently 
gasoline vapor had leaked from the pressure tank, filling the small one-story 
dwelling with fumes. The mother went to light the stove and when she struck 
a match, the fumes ignited with explosive violence. (L-05933.) 

Marcu 2, 1940. LAwrENCE, Mass. An elderly man died following an 
explosion and fire in his home laboratory. Fire officials expressed the belief 
that defective electrical wiring ignited fumes from chemicals he was mixing. 
(L-05935.) 


Indirect Causes. 
January 7, 1940. Omana, Nes. An elderly woman died of pneumonia 
which developed from exposure and shock suffered during a fire which drove 
her from the hotel apartment on January 4. (L-43563.) 


Marine Fires. 

January 30, 1940. New York, N. Y. One man was burned to death and 
seven others suffered burns, injuries and exposure when one of two tugboats 
which collided in the East River, burst into flames. It is believed that a fuel 
tank aboard the vessel was punctured in the collision and the oil became 
ignited. The ship’s cook was trapped aboard. (H-43564.) 
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Annual Sprinkler Tables—1940. 


The annual sprinkler tabulation is published this year for the forty-fourth 
consecutive year. The tables which follow show the actual fire experience 
with automatic sprinkler equipments in seventy-seven thousand three hundred 
sixty-two fires. This is not intended as a complete statistical report of fires 
in sprinklered properties; it includes only those fires reported to the N.F.P.A. 
Department of Fire Record in sufficient detail to give the data necessary for 
the tables. In 14,116 of them, sprinklers were not a factor. The total number 
of sprinklered fire reports recorded during the past year was 1123, including 
59 fires in which the sprinklers were not a factor. 

This record of fires represents only a fraction of the total number of fires 
during the year in sprinklered properties. Numerous fires, extinguished by 
one or two heads with slight loss, do not find their way into these records. If it 
were possible to include a complete record of all fires, the efficiency of sprin- 
kler performance shown by these tables would approach more nearly 100%. 

When reviewing the detailed tabulation of unsatisfactory sprinkler per- 
formance it should be noted that these fires represent a small percentage of 
the total number included in the record and that they are compiled not with 
the thought of emphasizing the relatively few cases where sprinkler operation 
is unsatisfactory, but pointing the way toward better performance by indicat- 
ing those factors which should receive attention. 

Attention is called to the fact that there has been a general reclassification 
of fires included in these tables in which pyroxylin was involved. This has 
resulted in the formation of two new occupancy classes and a few minor 
changes in the number of fires attributed to certain other occupancies. The 
new occupancies, which appear in Tables 4 and 5, are “Pyroxylin Novelties 
Manufacturing” and “‘Pyroxylin Scrap Reclaiming.” These classes were formed 
by subdividing the fires formerly classified under ‘‘Pyroxylin Plastic Manufac- 
turing & Fabricating.” This reclassification was made in accordance with the 
processes and hazards involved in the occupancies where the fires occurred. 

The performance of sprinklers differs widely in the three pyroxylin occu- 
pancy classes. Of the 256 fires reported in sprinklered pyroxylin novelties 
manufacturing plants, 91.1%, were extinguished or held in check by the sprin- 
klers. This is to be contrasted with the performance of sprinklers in pyroxylin 
scrap reclaiming establishments where only 68.4% of the 41 fires reported were 
extinguished or held in check by the sprinklers. This may be explained in most 
cases by the lack of special sprinkler equipment recommended for hazardous 
occupancies of this type by the N.F.P.A. Standards for the Installation of 
Sprinkler Equipments. 





402 ANNUAL SPRINKLER TABLES—1940. 


Large Loss Fires Due to Unsatisfactory Sprinkler Operation. 


Each year several cases of sprinkler failure, where the fires resulted in 
large losses, are included in these tables. During 1939 nine such fires were 
reported to the N.F.P.A. Department of Fire Record, where the loss in each 
case is known to be $100,000 or more. These fires are individually summarized 
below. 


March 3, 1939. A furniture factory at Staunton, Va., was almost entirely destroyed by 
fire, which was apparently caused by spontaneous ignition of lacquer residue as a result 
of spraying hydrogen peroxide in the lacquer spray booth. There was no failure in the 
operation of the sub-standard sprinkler equipment, but the rapid spread of fire over a large 
area caused so many heads to fuse as to overtax the water supply. The loss was estimated 
at $455,000. (S-77254.) 


March 25, 1939. A large woodworking factory at Royalston, Mass., was almost totally 
destroyed by fire because automatic sprinkler and private outside protection were out of 
commission. A steam shovel, working in a river bed between two parts of the plant several 
weeks previously, had broken the water main from the fire pump and gravity tank. The 
cause of the fire is not known, but the flames spread rapidly, due to the highly flammable 
materials involved. Loss: $316,782. (S-76512.) 


May 11, 1939. Five large grain elevators at Chicago, IIl., were destroyed by fire after 
dust explosions disrupted the sprinkler systems which were provided in the first three 
elevators involved. This fire resulted in the loss of nine lives and damage estimated at 
$3,500,000. (S-76410.) (For details, see July, 1939, and October, 1939, QUARTERLY.) 


July 11, 1939. An artificial leather manufacturing plant at Weymouth, Mass., was 
destroyed by fire which originated in the pyroxylin scrap reclaiming department. It is 
believed that the fire originated when a static electric spark in a scrap pyroxylin churn 
caused a flash fire. The fire quickly spread beyond the control of the sub-standard sprinkler 
equipment due to the severe hazards and limited water supply. The loss was estimated at 
$450,000. (S-77253.) (For details, see October, 1939, QUARTERLY.) 


July 12, 1939. Fire of unknown origin at a Bernalillo, N. M., saw and planing mill 
resulted in a loss estimated at $143,000. It is reported that the fire had great headway 
when discovered. The sprinklers were apparently holding the fire in check until a valve on 
the steam fire pump broke. Although temporary repairs were effected, due to the loss of 
time and water pressure, great difficulty was experienced in regaining control of the fire. 
(S-76996.) 


July 20, 1939. Fire of undetermined origin destroyed a cotton warehouse at Arcadia, 
La., resulting in a loss estimated at $365,000. Although the effect of the sprinklers was 
impaired by high tiering of the bales, without adequate aisleways, it is reported that the 
large loss was due to the action of the volunteer fire department that responded to the 
alarm in reducing the sprinkler water supply by laying two hose lines from a hydrant, and 
not supplying increased water pressure to the sprinklers through the fire department con- 
nection. (S-77252.) 


August 19, 1939. A large lumber manufacturing plant at Pine Ridge, Ore., was almost 
totally destroyed by fire of unknown origin, which started in the lumber yard. Though 
the fire protection facilities were extensive, the limited and unorganized available manpower 
was not able to cope with the blaze. The severe exposure from the burning of approximately 
24,000,000 feet of high-piled lumber proved too much for the sprinkler system inside the 
exposed plant buildings. The loss was estimated at $2,000,000. (S-77251.) (For details see 
October, 1939, QUARTERLY.) 


October 4, 1939. Fire of undetermined origin destroyed one compartment of a large 
cotton compress and warehouse at West Memphis, Ark. The loss resulting from this fire has 
been estimated at $265,000 to $280,000. A sprinkler head was broken off by a cotton top- 
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ping machine. A colored employee promptly closed the valve, replaced the broken head 
and started the air pump to restore pressure to the dry pipe system. Then the noon whistle 
blew and the negro went to lunch. Fire started at approximately 12:05 in the area where 
the sprinklers were out of service. The fire attained such magnitude before it reached sprin- 
klers on other dry-pipe systems which were in service, that they were unable to control 
it. (S-76876.) 


October 30, 1939. A large metal working plant at Grand Rapids, Mich., engaged in the 
manufacture of wire coil springs, was destroyed by fire, with a loss estimated at $606,000. 
The fire started when a minor explosion in a japan bake oven ignited an adjacent dip tank 
in a room 63 ft. by 285 ft. Automatic foam protection at the dip tank failed to operate and 
water from the sprinklers could not reach the fire due to a large canopy which covered the 
dip tank and drainboard. Fire doors to adjoining sections were obstructed by conveyors. 
More sprinkler heads operated than could be effectively served by the existing water supply. 
(S-77255.) (For details, see January, 1940, QUARTERLY.) 


SECTION I. 
Summary of Unsatisfactory Sprinkler Fires. 
Fires 
Fires in 1939 1897-1939 Inc. 
No. % No. % 
Waite SEUe Os once tia dese hice cubesatenesnesaweeent 13 26.6 832 33.4 
Generally defective equipment..................esseeee- 2 4.0 217 8.7 
CMDTIIMIONER POTMONM ess ds ode ns wcige sdebntanscrmenveten 0 0.0 192 Tt 
Defective water supply or supplies..............-eeeeeees 11 22.4 226 9.1 
Slow operation of dry system or defective valve........... 0 0.0 76 3.0 
Sprinkler system crippled due to freezing................. 0 0.0 70 2.8 
Slow or defective operation of high test heads............ 1 2.4 28 1.1 
OBstruction t0 CiTIDGUOR:, 6 icici seis eek cece tcc nase 2 4.0 147 5.9 
Faulty building construction, concealed spaces, vertical 
COM QUE ie xdcuierd a pacchhicceehwel ee tec aemene 3 6.0 122 4.9 
Hazard of occupancy too severe for average sprinkler 
CN ba oR eRe Oe ak ea tte ka CLeRE Reem 10 20.4 153 6.2 
Explosion crippled sprinkler system............+.0-.-0.08 3 6.1 125 5.0 
TOREOUUNO OF COMMENNNIONN «50 kn osc ces smeceas boecent es 0 0.0 91 3.7 
Plugged heads and clogged piping................+..ee0e 1 2.0 77 3.1 
ECU is niche a ae had was eas born eee wake 3 6.1 134 5.4 
WE cbc weber ees hese Pete noe 49 100.0 2490 ~=100.0 
Fires in Which Failure Was Due to Water Shut Off Sprinklers. 
Fires in Fires 1897- 
1939 1939 Inc. 
Water shut off: 
Unknown reason, neglect or carelessness.................-.4. 1 243 
Before fire was out, or fire rekindled.....................005 5 166 
SATIS ON THER 6 55k ooo 8 nad iow ether ne hese CSA eeE TR 2 124 
ea NINE SUMNER: <5 ‘6 gltc o: 3 0 ble" Sivcral aime a winicehace pume’p Sie NlST 3 187 
EGY TCMNIOET «os wos van be clelwhi- dees bp 0s cdbteehews 1 37 
RET CNN TEIN ola oss na boa 9 aN a ened ecw hekenanaD 0 21 
DIE WON ipo. soo os .os osc cha Se bee ee ene adare eae 0 9 
EEN oe 556s) <0 5-55 bee He ok MER eae me eRe ae ae 1 45 


OM CESS ES oR ees Fae Con SERUERER ERE OO NEE ERE 13 832 
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SECTION Il. 


Table No. | — Effect of Sprinklers. 


Fires in 1939 


% 


Fires 1897-1939 Inc. 
No. % 








Practically or entirely extinguished. .. . 713 67.0 44256 70.0 
eee 302 28.4 16500 26.1 
Total Satisfactory............. 1015 95.4 60756 96.1 
NE os ery tse Po ones nike 49 4.6 2490 3.9 
NS ites Giwed nck ace Nears 1064 100.0 63246 100.0 


Table No. 2— Number of Sprinklers Operating—Cumulative. 


No. of Fires 1897-1939 Inclusive. 


No. of Sprinklers 


Operating Wet % Dry 
De Re aise statu cess 19148 39.2 2215 
ee ak. 28268 57.8 3769 
Or Mees: 5. ick 33078 67.6 4720 
AVOY 1089.4... ...5 36339 =§=74.4 5505 
BMO0 NESS. os sss $8620 ° “78.5 6027 
Gor tess.......289879. S18 6479 
ie i - er 40990 = 82.4 6842 
8 or less.......42009 86.2 7147 
O ‘or less......., . 42682 ~ 87.3 7402 
RO ‘or dese... «0 43281 88.7 7618 
Ticoriss.. 2.8 43751 89.7 7787 
12 OF Wes. oss 44246 890.5 8010 
De | a 44541 91.3 8167 
OOP Ness. 44875 92.0 8332 
a | 45162 92.4 8468 
20 Or 4ea8s 5 Ss 46120 94.3 8921 
a, NB Sc 5 xa 46681 95.5 9241 
Oe Or aes... Ze 47059 =s-:96.2 9461 
oe ae 47295 96.8 9618 
SO-or 365s... . +: 47506 = 97.2 9742 
50 or fess. os... 47764 97.8 9931 
7500 4ON8. SS 48112 98.5 10165 
100° oF teas... ... 48270 98.9 10288 
Erdos. ccs 408 
PARI. Fs ka 125 120 
Open head systems 0 37 


SOOM. 55.38 48876 10853 


% 
20.5 
34.7 
43.5 
50.7 
55.5 
59.7 
63.0 
65.7 
68.2 
70.2 
71.8 
73.9 
75.2 
76.8 
Whew 
82.2 
85.1 
87.2 
88.6 
89.8 
91.5 
93.7 
95.0 


No Data 


794 
1161 
1369 
1541 
1646 
1738 
1789 
1857 
1899 
1948 
1971 
2024 
2044 
2073 
2097 
2183 
2227 
2260 
2286 
2310 
2345 
2384 
2399 

62 
1056 
0 


3517 


Total % 
22157 35.0 
33198 9255 
39167 = 61.9 
43385 68.5 
45993 72.6 
48096 76.0 
49621 78.5 
51013 °80.7 
519385. 82:2 
52847 = 83.6 
53509 84.8 
54280 =85.8 
54752 86.7 
55280 87.4 
Ssizi | 884 
57224 90.5 
58149 3992.1 
58780 93.0 
59199 = 93.6 
59558 94.2 
60040 95.0 
60661 96.0 
60957 = 96.5 

951 
1301 
37 
63246 





N= 
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Table No. 3 — Number of Sprinklers Operating. 


No. of Fires in 1939. 
No. of Sprinklers 





8 Operating Wet 0) Dry Jo NoData Total % 
; teat eed. 310 = 42.1 49 18.9 7 366 «= 34.4 
¢ ee ate ota, ay Ae bak oe 159 21.6 30 11.4 6 195 18.3 
i Bc cnsrtsceliates 69 9.4 24 9.1 2 95 8.9 
i A Uae h ee iw asec rs 48 6.5 17 6.4 1 66 5.7 
WS os glotn ube waar 29 3.9 16 6.1 2 47 44 
eons eae eee percee ws 20 2.7 9 3.4 1 30 2.8 
Prag c-Ratw a ORM ace are 12 1.6 6 aa 1 19 1.8 
Se aaah caw eae p ee 14 1.9 6 2.3 2 22 pa 
© Ecibtwle ee eens s 7 0.9 7 Za 1 15 25 
wes Fad ebbem es one 9 1.2 9 3.4 0 18 47 
Bec ctiperchotwerkes 2 0.3 2 0.8 0 4 0.4 
Et tad gD os ae ease 3 0.4 3 1.1 1 7 0.7 
OO 6 av eee cee Cokie oe 3 0.4 a 1.1 0 6 0.6 
POU Uivkoleecbau nts 0 0.0 2 0.8 0 Z 0.2 
Be 6a Fda x aoe ae 6 0.8 7 2.7 2 15 15 
DME civicwe Veuwes be 12 1.6 12 4.5 4 28 2.6 
ROE opi diva steiwnee ae 6 0.8 8 3.0 1 15 1.5 
WOE ogee eccteccie aise bias 3 0.4 7 2.6 1 ll 1.0 
PEM ek cure ha ROS 2 0.3 5 1.9 0 7 0.7 
RN os won 6g cs 4 0.5 3 1.1 0 7 0.7 
PRR es eae 5 0.7 9 3.4 1 15 aS 
WEI swe b56 tits nets 4 0.5 7 aur 2 13 1.2 
ROME ae elirgie:d clade am 1 0.1 3 1.1 2 6 0.6 
Oar B05 3 oes cee es 5 0.7 8 3.0 5 18 13 
THO CBee oie uc bees eee 5 0.7 7 a: 21 33 $2 
Open head systems. . 0 0.0 4 5.5 0 4 0.4 
RQUMES on :66 oo nce 738 100.0 263 100.0 63 1064 100.0 
No. of Fires, 1897-1939 Inclusive. 
No. of Sprinklers 
Operating Wet % Dry % No Data Total % 
BO sce Rice eie inde tt 19148 39.2 2215 +=. 20.5 794 22157 35.0 
Fes Mei eesee 9120 18.6 1554 14.3 367 11041 17.5 
aad ee 4810 9.8 951 8.8 208 5969 9.5 
 eduks te coe tele ee 3261 6.8 785 7.2 172 4218 6.8 
ais SORE ELE 1981 4.0 522 4.8 105 2608 4.1 
ade leptin eekecencs 1559 a3 452 4.2 92 2103 3.3 
PP ae Se eet re eras 1111 4 363 33 51 1525 2.4 
DD 6 a bv.0 ic ae Wora ole aera 1019 2.1 305 2.8 68 1392 2.2 
PN grains ach hc aiacotd wo Abe 673 1.4 255 2.4 42 970 1.5 
Oh kick ee ew seen Rot 599 1.2 216 2.0 49 864 1.4 
RO <<. dont. Wia'w eG: Siaielois 470 0.9 169 1.6 aa 662 1.0 
Be sian oi icwahe Sena niet 495 3 223 2.0 53 771 12 
Bao a's ecw aes oo ta ee 295 0.6 157 1.4 20 472 0.7 
MN \S'soie ane ee @ Cake ea 334 0.7 165 1.5 29 528 0.8 
OY ee biarerwieso we De 287 0.6 136 1.3 24 447 0.7 
i DOPED gp é wives teehee 958 2.0 453 4.2 86 1497 2.4 
De ee oe 561 1.1 320 3.0 44 925 1.5 
ME dies Coens 378 0.8 220 2.0 33 631 1.0 
Ore eer 236 0.5 157 1.4 26 419 0.6 
EN 6 55 hind Ub co Kane 211 0.4 124 1.1 24 359 0.5 
BEM. i:6 kG sree Re 258 0.5 189 1.7 35 482 0.8 
; ESRD: anes kw eeaent 348 0.7 234 2.2 39 621 1.0 
WOON yas us saokulen 158 0.3 123 1.1 15 296 0.4 
; See ree 481 1.0 408 3.8 62 951 1.5 
| DEON EM oro 5.4.0 5 ise 125 0.2 120 1.1 1056 1301 2.1 
Open head systems... 0 0.0 37 0.3 0 37 0.1 
WES a ee esiacs 48876 100.0 10853 100.0 3517 63246 100.0 
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Table No. 4 — Effect of Sprinklers by Class of Occupancy. 
Held Fire Total 


E atiagpeenas in Satis- Unsatis- Total 

Fire Check factory factory No. of 

No. % No. lo No. % No. ” Fires 

Pe THOUS ois 6 oso na sins 31 73.8 > 214 46 2 2 4.8 42 
Agricultural Implements Mfg.... 88 62.0 48 33.8 136 95.8 6 4.2 142 
Airplane Factories.............. 9. $39 8 470 17 1000 0 0.0 17 
Airports and Hangars........... 5 “23 3: 32:5 8 100.0 0 0.0 8 
Alcohol Distilleries.............. 2 . 286 5. 625 7, €23 1 12.5 8 
Ae WOKS. © 6.0. c a cccese 7 50.0 SB 282" SRT 2 14.3 14 
Amusement Places.............. 43 78.2 4 G2 = Se SS 5 9.1 55 
Apartment Houses.............. 209 87.1 31 12.9 240 100.0 0 00 240 
Artificial Leather Mfg........... 64-525 53.435 18 96D 5 4.0 122 
ManesOS WOTER. . cio icc es sae + 88 S66 20-377 > SO. 4S 3 S7 53 
Aatomoniie BEGG..« 0560 cc ccsces 378 663 168 29.4 546 95.7 25 43... SA 
Automobile Body Mfg........... 169 SOA 89. 312 256 906 27 94 285 
Automobile Paint Shops......... 16 615 10 38.5 26 100.0 0 0.0 26 
Auto Sales and Service.......... 83 72.8 ra. 21.9 108 94.7 6 5.3 114 
Se ee eee 61 616. 32° 320-93 9358 7 7.0 100 
ON See ert eee 239 77.7 65 20.8 304 98.5 8 1.5 312 
et a 16 84.3 2 08-18 O85 1 52 19 
EN SE a a ok ay's-a dbase ens 48 640 24 320 72 90 3 4.0 75 
Bolt, Nut and Screw Mfg........ 2) $680 «45: (53342 38S 3 6.7 45 
Bottle Cap and Seals Mfg........ 58 58.0 42 42.0 100 1000 0 0.0 100 
PE OUND, oo '- iibw celine scien 15 79.0 $158. 18 CO 94S 1 Sz 19 
ET aici Stas edo aie 8 74 (o> Ze 22:5: 96° SED 2 2.0 98 
Brass and Copper Works........ OL 734 3 “342 ASE “STS 3 2.4 124 
NR esis giulk bubow wc 8 615 5 385 13 100.0 0 0.0 13 
Brick and Tile Works........... 1 100.0 0 0.0 1 100.0 0 0.0 1 
POO PACOLIES. 6666. sco aes 20. Wis 8 190 38 90.5 4 9.5 42 
BPUe WOCUDTIES,: 5 aos 5s 5 tie oelacee se a0: O37 % 286. 35 98:3 1 LZ 56 
Buildings Under Construction.... 5 50.0 32 (‘Oo 8 80.0 2 20.0 10 
a 124 $16 26 17:1 350 ‘98.7 2 13 . 152 
CIS CUONIEE 5 5 oki 6 os vce ecaue 10 58.8 7 @12. 47 16600 0 0.0 17 
Cy PAOD, oe ik cic evesde 291 71.9 103 25.4 394 97.3 1l 2.7 405 
EE ee ner: a -s735 o 24:3: 3h »9és 3 8.2 37 
Canvas and Cotton Belting Mfg. 9 69.2 4 308 13 100.0 0 0.0 13 
ee IS oo isco cvs eeceesee 12. +80.0 3 wo 5 woo 0 0.0 15 
Se ee ret eae 48 46.5 46 44.7 94 91.2 9 8.8 103 
REI ioc 5s wv hn atdreputoens 84 61.4 49 24.8 133 93.2 4 2:7 137 
Carpet and Rug Mills........... 241 65.0 116 31.3 357 96.3 14 3.7 371 
Casket Mfg. . ey ee 75.6 25 20.3 118 95.9 5 4.1 123 
Cement and Plaster Mills. Faeeneas 16 72.8 3 136 19 86.4 o 336 22 
CE RS no viene kin ecusictens 47 645 18 246 65 89.1 8 10.9 73 
Chemical and White Lead Works 269 62.8 132 30.9 401 93.7 27 6.3 428 
SECT oer a are 1 50.0 1 568 2 100.0 0 0.0 2 
Clock and Watch Mfg........... 22. «S13 5S $85 27.4600 0 00 27 
RE NEI 6 Getic bo van eases 2636 85.9 403 13.1 3039 990 25 1.0 3064 
RN ess 0 § sacein ee 40 83.4 7 14.5 47 97.9 1 Zt 48 
COUN ais cee dvie ck vee 6 68 1S TBS A 1 1.9 52 
Coal and Wood Yards.......... 3 27.3 7 63.6 10 90.9 1 9.1 11 
COREE DRIIB 50 vic 6 obb oe cscvces 6 750 2’ 239 8 100.0 0 0.0 8 
Coffee and Spice Plants......... 156 «925 41 256° 187 - SB 3 1.9 160 
Cold Storage Plants............. 20 +=71.4 8 286 28 100.0 0 0.0 28 
Cooperage PIAmts. |... 555. s cess 70 72 33: 267 108 ‘96D: 14 20 “ER7 
CorGare: WOTkS. «6... ccceicccce 261 653 360° JOA 431. 962: 16 38 | 427 
eee eee eee 46; 30S. 25-325: . TE BS 6 7.7 77 
IN 3s cj atk k ao diaiale wk a too 16 64.0 7 28.0 23 92.0 2 8.0 25 
RO IDS oss bbws iba cies 7037 = 65.6 3545 = 3.110582 98.7 126 1.3 10708 
Cotton Seed Oil Mills........... BO 48S 36; 330: 86° ° 7EB. 2. EZ 1 


Cotton Warehouses ............. 289 48.7 246 41.5 535 90.2 58 9.8 593 
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Extinguished 
ire 

No. % 
CREP PRs oe cc ceatinecoeeea 33 +681 
Dairies and Creameries.......... is. 223 
Department Stores.............. 1001 80.7 
WES eS cha vacaaeen as 17. —- 60.7 
We RN So os ks ewe ceae ee 102 65.0 
Drug Mfg. and Warehouses... ... 303 = 79.8 
Dry Cleaning Establishments.... 39 62.9 
Dry Gogds StOres..... esc lense 436 §6©86.4 
MEN MNEIMNOIY oo tacg aco Se oH v-lade: oa 2 ° Ghz 
Dyeing, Bleaching, Finishing..... 368 61.0 
Electrical Appliance Mfg......... 633 74.7 
Electric Power and Light........ 10 43.5 
Excelsior Factories.............. 39s 67.3 
Py 33 =66.0 
Fibre Products Mfg............. 26 = 556.5 
PAPOWONEE DOSES cccise tee eee 2 286 
Flax and Linen Mills............ 54 58.7 
Flour and Grist Mills........... 119 56.4 
Forges and Smithies............. 32 °° 782 
DOM ried oe eh rcks pew wawe 276 = 60.5 
Fruit. Packing Plants... ....+... 12 85.8 
BM Was. ca ccvd. ee asek er dees. 296 92.0 
Furniture Factories.............. 1245 68.4 
Pirniture Stoves.....2 6 iscceaices 180 804 
ROA ee ote ks 6b eo eae a ee eeee 760 72.0 
Garbage Reduction Plants........ 3 50.0 
CFB oie e oo creo vee ck tae. 4 444 
CON NOR ooo ok ho knce oat i 6363 
CR OR a is ea kccse veleecios 127 60.8 
TOE ORTON. 50 5c ost soe wapreone 23- 67.7 
Cae RONIONG 5 occ vitae Sepee’d 11 47.9 
Ce TO WMRONR Siac bo civ ces < 54 45.0 
Cao creo anon oe cceteuas 274 «79.3 
a Pe war os os eee eee eh oie 12 80.0 
We EIN oc S cok tie cece caeeas 33 76.8 
Prardware Stores. «.... cise ececcs 147 81.2 
POE PORIOEMO. ok cise cecevede 534 80.6 
MEI ap coc Re Kota S ec Ress 48 81.5 
Hotels—Year Round............ 168 83.3 
Hotels—Seasonal .............. 28. 753 
We GE PR os koe Ve ce hee 7 58.3 
IR a occ cee vanbanse- 0 0.0 
I eles ek ta didiecaweee at 3 750 
Idle and Vacant Property........ 58 52.7 
Incandescent Lamp Works....... 27, 67.5 
UII 15. Soo wisss olerecd boc tie ean’ 29 393.5 
Insulated Wire Works........... 77 =670 
Jewelry Factories............... 240 83.6 
WU Es aig ote devas scenes 41 65.1 
Knitting Mills—Cop Yarn....... 83 70.3 
Knitting Mills—Full Process..... 732 = 69.6 
Lampshade Factories............ 62 898 
j EE Pr or er re 232. 7335 
Leather Working... 0.06 cc ccece 310 882.5 
AOE COUPON 6 65 bs 0 Scie We aes At. 38S 
Linseed Oil Works.............. 30 50.9 
EME BOMB ceo iocs cs 5dseep os 12 50.0 
Macaroni Factories.............. 14 58.4 


Machine Shops and Works....... 544 


72.3 


Held Fire 
in 
Check 
No. % 
1S ~> 33.3 

S 3 :Bana 
216 17.4 
6 254 
SS San 
67 17.6 
20 3932.3 
63 12.4 
0 0.0 
216 8635.8 
209 24.4 
9 39.1 
14 24.1 
13 26.0 
SS <326 
& G22 
37 = 40.2 
58. 275 
11 24.4 
159 34.7 
2 14.2 
20 6.2 
448 24.5 
35 15.6 
273 «=:aS 
a ae 

4 44:35 

2. 66.7 
62 29.6 
10 29.4 
o Si 
37 = 30.8 
59 17.0 
3 20.0 
10. 232 
31 17.1 
107 16.2 
11 18.5 
29 = 14.3 
8 21.6 

5° B47 

2 66.7 

1 25.0 
26> 234 
13 325 
2 6.5 
36: Si 
3m .6 «136 
it 2a 
7. 233 
285 =. 27.2 
6 8.7 

y ae 
60 15.9 
$2. S80 
19 32.2 
oe: tS 

&$ 33 
174 «6273.2 


Total 
Satis 
factory 
No. 0 
51 94.4 
18 100.0 
1217 98.1 
23 82.1 
157 100.0 
370 §=97.4 
59 95.2 
499 98.8 
2 66.7 
584 96.8 
842 99.1 
19 82.6 
53 91.4 
46 92.0 
41 89.1 
5 71.4 
91 98.9 
177 83.9 
43 95.6 
435 95.2 
14 100.0 
316 =98.2 
1693 92.9 
215 96.0 
1033 97.9 
5 83.3 
8 88.9 
3 1000 
189 90.4 
33 97.1 
20 «87.0 
91 75.8 
333 96.3 
15 100.0 
43 100.0 
178 98.3 
641 96.8 
59 100.0 
197 97.6 
36 97.3 
12 100.0 
2 66.7 
4 100.0 
84 76.4 
40 100.0 
31 100.0 
113 98.3 
279 =-97.2 
58 92.1 
111 94.0 
1017 96.8 
68 98.5 
307 97.2 
370) =—98.4 
129 86.5 
49 83.1 
21 87.5 
22 91.7 
718 95.4 


407 


Unsatis- Total 
factory No. of 
No. % Fires 


3 5.6 54 
0 0.0 18 
25 1.9 1242 
S179 28 
0 0.0 157 
10 2.6 380 
3 4.8 62 
6 12 - 505 
hk. 33 3 
19 3.2 603 
15 0.9 857 
4 174 23 
5 8.6 58 
4 8.0 50 
5 1089 46 
2 286 7 
1 1.1 92 
34 161 211 
2 4.4 45 
22 4.8 457 
0 0.0 14 
6 18 322 
129 7.1 1822 
9 4.0 224 
22 2.1 1055 
i: 1627 6 
t. tia 9 
0 0.0 3 
20 9.6 209 
1 2.9 34 
3 13.0 23 
29 24.2 120 
13 3.7 346 
0 0.0 15 
0 0.0 43 
3 17° «6-383 
21 3.2 662 
0 0.0 59 
5 2.4 202 
1 2.7 37 
0 0.0 12 
1 333 3 
0 0.0 4 
26 «623.6 38110 
0 0.0 40 
0 0.0 31 
2 R.F- 245 
8 28 287 
5 7.9 63 
7 6.0 118 
34 3.2 1051 
1 1.5 69 
9 28 316 
6 16 376 
20 «613.5 149 
10 16.9 59 
S$. 15 24 
2 8.3 24 
35 4.6 753 
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Held Fire Total 
Exti eiehed in Satis- Unsatis- Total 
ire Check factory factory No. of 
No. % No. % No. % No. % Fires 
Mail Order Houses 86.4 11 13.6 81 100.0 0 0.0 81 
Match Factories 754 22 :200 168 954 5 110 
Mattress Factories 72.0 276 26.3 1033 98.3 18 1051 
Mercantile (Miscellaneous) 83.2 221 14.3 1489 97.5 38 1527 
Metal Reduction Plantst 61.1 38.9 18 100.0 0 
Metal Workers 64.9 31.5 2230 96.4 85 
Mining Property 63.6 27.3 90.9 1 
Mirror Mfg 88.5 al 96.2 1 
Miscellaneous 75.0 22.2 97.2 
Motion Picture Exchanges 78.2 19.2 97.4 
Motion Picture Studios 75.3 22.6 97.9 
Motion Picture Theatres........ 123 78.9 17.3 96.2 
Multiple Occupancies............ 279 = 78.8 16.1 94.9 
Munitions 45.2 38.7 83.9 
Musical Instrument Factories.... 71.3 25.9 97.2 
Office Buildings 88.0 11.4 99.4 
Oil Cloth Mfg , 39.5 90.8 
Oil Clothing Factories ; 10.0 96.7 
Oil Distributing Stations E 60.0 100.0 
Oil Refineries—Animal : 33.3 88.9 
Oil Refineries—Mineral F 33.3 91.7 
Oil Refineries—Vegetable......... . 43.3 93.3 
Optical Works ; 29.6 100.0 
Packing Houses c 27.4 95.4 
Paint and Varnish Works F 30.1 95.5 
Paper Coating Mills : 24.7 92.2 
Paper Mills ‘ 38.6 91.0 
Paper Working 5 ; 23.4 97.7 
Peanut Roasting Plants 28.6 78.6 
yo Be eee ere 25.8 96.8 
Phonograph Works 27.8 96.3 
Photo Camera and Film Mfg..... . 28.2 100.0 
Photo Engraving and Studios .. : 10.5 98.8 
Picture Frame Mfg 4 26.5 94.1 
Piers atid Whatves. ....5....-..% E 38.1 93.7 
Plumbers Supplies Mfg ’ 22.7 95.5 
Potteries ‘ 27.1 91.7 
Printing and Lithographing é 15.1 98.4 
Prisons : 35.3 88.2 
Public Buildings............ sate . 15.0 90.0 
Pulp Mills 41.3 80.4 
Pyroxylin Novelties Mfg Zia 91.1 
Pyroxylin Plastic Mfg 20.4 88.1 
Pyroxylin Scrap Reclaiming ; 19.5 68.4 
Radios and Accessories : 14.9 
61.2 
a 66.6 100.0 
Rayon Mills ‘ 15.9 93.2 
Restaurants % ; 22.5 9.87 
Rice Mills 3 22.2 55.5 
Rolling, Wire and Tube Mills.... : 33.3 96.1 
Roofing Mfg : 53.8 92.9 
Rooming and Lodging Houses... . ; 0.0 90.9 
Rubber Cloth Factories ; 30.0 
23.5 
st 
Salt Works i 50.0 
Saw and Planing Mills 31.0 
Schools—Colleges and Universities 24 17.2 
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Extinguished 
ire 


No. 

Schools—Private ............... 8 
Schools—Publiic ......0..0ec0ece 9 
Schools—Trade and Industrial... 16 
APRN 6 55ik sk) ce vasc eFC = 21 
SHOU” DENG. iu 5.50 ce oe ose see ae 
Se (MECIONNG., Soa'ss povcceesss 1181 
Shoe Accessories Mfg............ 118 
A RM ks vapees seuacoeern< 103 
WENN bec oka e osc cnecetee 220 
Smelting and Refining........... 8 
Or Oe ee 64 
RN P55 ks cc aes esa va eo Cee 25 
Stamping and Sheet Metal Works 213 
Starch and Glucose Mfg......... 17 
Oe errr 4 
Star TRERMOTIOS . <5 occ ess cea 49 
ROE SO Fo a.055:6 58 vain be's 30 
Tens, Cla BFF ccc es TG 
Wemmery, Clase CPF. ow cece 19 
WHEY COMs DP, oe sis een cess 31 
Telephone Exchanges............ 4 
TRE NI os Stara ids cos saben s 2305 
NE rc Wieceee oe ea ds vee RS 113 
OURECO PAClOries. «0s. oc cece 103 
Tobacco Warehouses...... sae 10 
RAE WACOOUIE Ss oc 65:6 6's c cactios 51 
NE BEE oh eel bereveseuee 33 
i a rT rere 2 
Wall Paper Factories............ 32 
ERO or an rec wks bee Kees 619 
Waste and Batting Mills........ 460 
Waste Paper and Rag Shops..... 371 
WGHEE WEGUEE, 6 oic'c cee ce swe ean 1 
WEAVING BOBS. ove. ccc cee canes 239 
Window Shade Mfg............. 21 
Woodworker, Class A*¥... ...... 238 
Woodworker, Class B*.......... 234 
Woodworker, Class C*.......... 247 
Woodworker, Class D*.......... 160 
Woodworker, Class E*.......... 233 
Woodworker, Class F*¥.......... 52 
Woodworker, Class G*.......... 3 
Woodworker, Class H*.......... 111 
OC “AR eee 1385 
Wool Scouring Plants........... 44 
Wool Storehouses............... 35 
WROUMIO DEIN. 6655 dsepkaseeenss 114 
MEUM S oa haa Rae beeen 44256 


% 
61.5 
52.9 
80.0 
52.5 
64.3 
75.7 
69.5 
88.8 
82.4 
61.5 
70.3 
73.6 
63.8 
54.8 

100.0 
52.7 
45.5 
58.8 
40.4 
70.5 

100.0 
78.3 
77.0 
75.8 
62.5 
74.0 
80.5 

100.0 
72.8 
74.0 
61.3 
65.5 
33.3 
70.7 
71.5 
55.3 
54.0 
62.1 
56.7 
64.4 
59.0 
18.7 
78.8 
70.6 
67.7 
68.6 
61.4 


Held Fire Total 

in Satis- 

Check factory 

oO. % No. lo 
4-368. 12 -923 
S -34.. 4 823 
2 10.0 18 90.0 
16 40 37 925 
147. 30.2 459 94.5 
329 21.1 1510 96.8 
44 25.8 162 95.3 
13 11.2 116 100.0 
39 14.6 259 . 97.0 
&* S08: 2-923 
yey ey ei 
9 264 34 100.0 
103 30.8 316 94.6 
6- WA 235 42 
0 0.0 4 100.0 
40 43.0 89 95.7 
30 45.5 60 91.0 
90 33.4 248 92.2 
2 465. 42.. S#2 
i 25.0: 42. 26S 
0 0.0 4 100.0 
502 17.2 2807 95.5 
26 17.6 139 94.6 
28 «6205 131 %63 
S. gh2 15 93.7 
11 15.9 62 89.9 
7 170 40 97.5 
0 0.0 2 100.0 
8 181 40 90.9 
175 20.8 794 94.8 
259 34.4 719 95.7 
168 29.6 539 95.1 
2 66.7 3 100.0 
OQ? 272° Za Ses 
5 17:3. 26 993 
136 «631.5 374 868 
160 37.0 394 91.0 
129 32.4 376 94.5 
95 336 255 S63 
110 304 343 948 
0 M2 8- B2 
11 688 14 = 87.5 
28 19.8 139 98.6 
494 25.1 1879 95.7 
18 277. .G@ OA 
13 2S 4 
S?. 305 17). Gs 
16500 60756 


Unsatis- 

factory 
No. "0 
1 7.7 
3 17.7 
2 10.0 
3 7.5 
27 5.5 
51 3.2 
8 4.7 
0 0.0 
8 3.0 
1 tt 
4 44 
0 0.0 
18 5.4 
S$ 253 
Oo 0.0 
4 4.3 
6 9.0 
21 7.8 
6 12.8 
2 4.5 
0 0.0 
103 4.5 
8 5.4 
5 3.7 
1 6.3 
7 10.1 
1 2.5 
0 0.0 
+ 9.1 
44 52 
33 4.3 
28 4.9 
0 0.0 
7 2.1 
2 0.7 
57 13.2 
39 90 
22 5 
27 9.7 
19 5:2 
6 6.8 
2 12.5 
2 14 
84 4.3 
3 4.6 
3 5.9 
15 8.1 

2490 


409 


Total 
No. of 
Fires 
13 
17 
20 
40 
486 
1561 
170 
116 
267 
13 

91 
34 
334 
31 

4 

93 
66 
269 
47 
44 


4 
2910 
147 
136 
16 
69 
41 

2 

44 
838 
752 


63246 


*The Woodworkers are classified as follows: (A) Interior Woodwork, builders’ supplies 


(including veneer works). (B) Box Factories. 


(C) Miscellaneous Woodworkers, Steam 


power tenant Woodworkers, Woodworkers where there is a lack of detailed information as 


to class. (D) Sash, Door and Blind Factories. 


(E) Hard Wood Turning. 


Woodenware. (G) Wood Flour Mills. (H) Wood Heel and Shoe Last Factories. 

*Other Metal Working Occupancies are Agricultural Implements Mfg.; Automobile 
and Bicycle Factories; Bolt, Nut and Screw Mfg.; Electrical Appliance Mfg.; Forges and 
Smithies; Foundries; Machine Shops and Works; Rolling, Wire and Tube Mills; and 


Stamping and Sheet Metal Works. 


**See detailed classification of Tanneries as given in note under Table No. 


= 


2. 


(F) Pails and 
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Table No. 5 — Classification of Unsatisfactory Sprinkler Fires by Occupancy. 


pply or 
peration of dry system or 
eration of 
building construction, con 
spaces, vertical openings. 
stem crippled by 


defective dry valve. 


d 


Obstruction to distribution. 
for average sprinkler equipment. 


Water shut off sprinklers. 

Generally defective equipment 
~~ and unsprinklered portions. 

Defective water su 

supplies. 

Sprinkler system crippled due to 

freezing. 

Slow o 

Slow or defective o 

high test heads. 

Faul 

ceale 

Hazard of occupancy too severe 

Sprinkler sy 

explosion. 

Exposure or conflagration. 

Plugged heads and clogged 

Total. 


Abrasive Works 

Agricultural Implements Mfg. 
Alcohol Distilleries 
Aluminum Works 
Amusement Places 

Artificial Leather Mfg...... 
Asbestos Works 

Automobile Mfg. .......... 
Auto Body Mfg 

Auto Sales and Service 

Bag Factories 

Bakeries 

Basket Factories 

WUE OEE boc skecode<s 
Bolt, Nut, and Screw Mfg... 
Bottling Works 

Braid Mills 

Brass and Copper Works... 
Broom Factories 

Brush Factories 

Building Construction 
Button Factories 

Candy Factories 

Canneries 

Car Houses 

error eee 
Carpet and Rug Mills 
Cael Pig. oases. 
Cement and Plaster Mills... 
Cereal Mills 

Chemical & White Lead Wks. 
RTI DAIS, ices cscees 
Clubs—City jee 
Clubs—Country 

Coal and Wood Yards 
Coffee and Spice Plants.... 
Cooperage Plants 

Cordage Works 

Cork Plants 

Cotton Gins 

Cotton Mills .... 

Cotton Seed Oil Mills 
Cotton Warehouses 

Cutlery Mfg 

Department Stores 
Distilleries ...... 

Drug Mfg. and Warehouses. 


: = Miscellaneous. 


Ww 
ry 
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_ 
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Dry Cleaning Establishments 
Dry Goods Stores 
Dwellings 

Dyeing, Bleaching, Finishing 
Electrical Appliance Mfg... . 
Electric Power and Light... 
Excelsior Factories 
Fertilizer Plants 

Fibre Products Mfg 
Fireworks Mfg. ........... 
Flax and Linen Mills 

Flour and Grist Mills 
Forges and Smithies 
Foundries 

Fur Works 

Furniture Factories 
Furniture Stores 

Garages 

Garbage Reduction Plants.. 
Gas Works 

Glass Factories 

Glove Factories 

Glue Factories 

Grain Elevators 

III 58k G55 v 6540-2 5 ; 
Hardware Stores 

Hat Factories 

Hotels—Year Round 
Hotels—Seasonal 

Ice Houses . 

Idle and Vacant Property... 
Insulated Wire Works 
Jewelry Factories 

Junk Shops 

Knitting Mills—Cop Yarn. . 
Knitting Mills—Full Process 
Lamp Shade Factories 
Laundries 

Leather Working 

Linoleum Works 

Linseed Oil Works 

Lumber Yards 

Macaroni Factories 

Machine Shops and Works. . 
Match Factories 

Mattress Factories 
Mercantile (Miscellaneous).. 
Metal Workerst 


4 . Water shut off sprinklers. 


Generally defective equipment 


and unsprinklered portions. 


Defective water supply or 


supplies. 


Sprinkler system crippled due to 


freezing. 


Slow operation of dry system or 


defective dry valve. 


Slow or defective operation of 


high test heads. 


building construction, con- 
spaces, vertical openings. 


dq 


Obstruction to distribution. 


Faul 
ceale 


-_ 


_. 


RBOnd- 


Hazard of occupancy too severe 
for average sprinkler equipment. 


Sprinkler system crippled by 


explosion. 


Exposure or conflagration. 


Plugged heads and clogged 


™ piping. 


Miscellaneous. 


Total. 


— 
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building construction, con- 
spaces, vertical openings. 


d 


: Obstruction to distribution. 
prinkler system crippled by 


for average sprinkler equipment. 
* explosion. 


Generally defective equipment 

* ™ and unsprinklered portions. 
Defective water supply or 
Sprinkler system crippled due to 
Slow operation of dry system or 
defective dry valve. 
Slow or defective operation of 
high test heads. 
Hazard of occupancy too severe 
SS 
Exposure or conflagration. 
Plugged heads and clogged 


Water shut off sprinklers. 
supplies. 


Miscellaneous. 


Faul 
ceale 
Total. 


Mining Property 
a re 
Miscellaneous 

Motion Picture Exchanges. . 
Motion Picture Studios..... 
Motion Picture Theatres... . 
Multiple Occupancy 
Munition Plants 

Musical Instrument Mfg... . 
Office Buildings 

Oil Cloth Mfg 

Oil Clothing Factories 

Oil Refining—Animal 

Oil Refining—Mineral 

Oil Refining—Vegetable .... 
Packing Houses 

Paint and Varnish Works... 
Paper Coating Mills 

Paper Mills 

Paper Working 

Peanut Roasting Plants..... 
Pencil Factories 
Phonograph Works 

Photo Engraving & Studios 
Picture Frame Mfg 

Piers and Wharves 
Plumbers Supplies Mfg..... 
Potteries 

Printing and Lithographing. 
Prisons 

Public Buildings 

Pulp Mills 

Pyroxylin Novelties Mfg... . 
Pyroxylin Plastic Mfg 
Pyroxylin Scrap Reclaiming. 
Radios and Accessories 
Railroad Miscellaneous . 
Rayon Mills 


Nee. 


Ree eH ATO DANN OF 


ne 
anu 


Rolling Wire and Tube Mills 
POURS DOES. «spa iisce sce 
Rooming & Lodging Houses 
Rubber Cloth Factories..... 
Rubber Reclaiming Works. . 
Rubber Mills 

Saw and Planing Mills 
Schools—Private 
Schools—Public 
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Schools—Trade & Industrial 
Shipyards 

Shoddy Mills 

Shoe Factories 

Shoe Accessories Mfg 

Silk Mills ...... 

Smelting and Refining 
Soap Manufacturing 
Stamping & Sheet Metal Wks. 
Starch and Glucose Works. . 
Sugar Refineries 

Tannery, Class A** 
Tannery, Class B** 
Tannery, Class C** 
Tannery, Class D** 

pg |) ae eee 
Theatres 

Tobacco Factories 

Tobacco Warehouses 

Trunk Factories 

Umbrella Mfg. ............ 
Wall Paper Factories 
Warehouses 

Waste and Batting Mills. ... 
Waste Paper and Rag Sorting 
Weaving Mills s 
Window Shade Factories... 
Woodworker, Class A* 
Woodworker, Class B* 
Woodworker, Class C* 
Woodworker, Class D* 
Woodworker, Class E* 
Woodworker, Class F* 
Woodworker, Class G* 
Woodworker, Class H* 
Woolen Mills 

Wool Scouring 

Wool Storehouse 

Worsted Mills 


Generally defective equipment 
and unsprinkiered portions. 


Defective water supply or 


> ww Sane Water shut off sprinklers. 
mm m0 OO 


+ & Ne: 


Sprinkler system crippled due to 


freezing. 


‘t 


jpancy too severe 


building construction, con- 
for average sprinkler equipment. 


spaces, vertical openings. 


ed. 


: Obstruction to distribution. 
Sprinkler system crippled by 


Slow operation of dry system or 
* explosion. 


* defective dry valve. 
Exposure or conflagration. 


Plugged heads and clogged 


: Slow or defective operation of 
high test heads. 


+ Hazard of occu 


: Faul 
ceal 


4 
1 
‘4 





832 409 226 


70 


76 28 122 147 153 125 91 


+See note on Metal Workers under Table No. 4. 
*See detailed classification of Woodworkers as given in note under Table 4. 
**The Tanneries are classified as follows: 
Class A. Sole Leather and Belting. 
Class B. Upper Leather (Calfskins, Sheepskins, Morocco). 


ClassC. Patent Leather. 


Class D. Skin Mills (Glove Leather). 


Miscellaneous. 


_ we 
Total. 


= GQ » OO OO » & OO Oo 71 Wh 


xn 


6 
2 
03 
8 
5 
1 
7 
1 
4 


77 134 2490 





VOLUME XXxill. 


A Quarterly Page 
No. No. 


Administration, New N.F.P.A. ~— 
torial 


Air Conditioning Fires, I 
ing. Carl W. W heelock 


Air Comeenins Systems,. Smoke p 
Hazards of .. ce 113 


Airport Fire, La Guardia, New 
York City 


Annual Macting 
torial dans 319 


Answer, They Refuse to. 320 
Apartment House Fires : 

Cranston, R. 

Minneapolis, Minn.... 

Worcester, Mass. 
Ane, La., Cotton Warehouse 


318-19 


Art Leather Company Fire, 
mouth. Eastern Underirriters 
TREPECHON BUreas .......0c.ssccrsresscccses 2 
Automatic Sprinklers. See Sprinklers 


Barberton, Ohio, School Explosion 


Bleaching Wood With Hydrogen 
Peroxide. N.F.P.A. Committee 
on Manufacturing Hazards........ 


peers Ne ~ gp Static Electricity 
n. A. H. Nuckolls 


sou of Directors, Meetings of : 
May 8, 1939 
June 26, 1939 
January 20, 1940. 
Buffalo, N. Y., General Mills Fire 4 
Building and Contents Losses 
Buildings Under Construction, Fires : 
i a Mills, Ine., Buffalo, 


Hangar, La Guardia Field, New 
York City 


Carbon Dioxide Fire Tests... 
Cereal Mill Fire, Buffalo, N. Y 


Chemicals in Forest Fire Control. 
T. R. Truar 3 


Chemical Weed Killers. Editorial ¢ 
Chicago Elevator Conflagration 


Chicago Elevator Explosion. David 
J. Price and. Hylton R. Brown 


“Chiseled” Fire Protection. Percy 
OOD cacnrstnstsscstnctnsnsintitenerisiovrinsscas sees ‘ 


Cities, Fire Record of, 1939............ , 
City Hall Fire, Wellsburg, W.°Va. “3” 


Columbus, Mississippi, Group Fire. 
Mississippi State Rating Bureau 


INDEX. 


Quarterly Page 
N No. 


Conflagrations : 
Chicago Grain Elevators.............. 1 
Pine Ridge, Oregon 
Sandusky, Ohio 
Contents Losses, Building and 
Cranston, R. I., Roger Williams 
Manor Fire, Frontispiece 
Cotton Warehouse Fires : 
Arcadia, La 
Dallas, Tex. 


Dallas, Texas, Cotton Warehouse 


Distilling Co, Fire, Pennsylvania. 
Eastern Underwriters Inspec- 
tion Bureau 

Double Fire Doors Tested 


E 


Electrical Law Decision, The 
Michigan, Editoridl.........c.ceiccccoeee 


Elevator Conflagration, Chicago.... 


Elevator Explosion, Chicago. David 
J. Price and Hylton R. Brown... 


Exit Drills in School Fires.............. 
Experienced Workmen. Hditorial.... 


Explosion, School, Barberton, 
Ohio 


Two Inter- 


Filling Station Fires 
sti 


Fire and War. Editorial 
Fire Doors Open Again. Editorial 
Fire Doors Tested, Double 
Fire Hazards, Invisible, Hditorial 
Fire Losses: 
ic Wiss eee octaeiitamsitamlidacn 
U. 8S. Cities, 1938. 
Canadian, 1938 
Canadian Cities, 1938... 
Classified, 1938 
U. S8., 1939. 
Large Loss Fires, 1939 
U.S. Cities, 1939 
Canadian Cities, 1939... 


Fire Prevention Bureau, 
of the. Editorial... 


Grow th 


Fire Prevention Week, 1939. Edi- 
9 


torial 


Fire Protection, 
Bugbeé 


‘Chiseled.”” Percy 
” 


33 
105 
244 
249 


4 





INDEX. 415 


Quarte 
vo. 


Quarterly Page 
No. No. 


rly Page 
} No. 
Life Safety from School Fires, 

Robert 8. Moulton, 2 213 
Lorain, Ohio, Scrap Metal Fire 3 289 
Los Angeles, Gray Building Fire.... ¢ 228 


Vire Records: 
Bleaching Wood With Hydrogen 
Peroxide 2 


Loss of Life by Fire 


1000 School Fires 
Record Container Performance.. 
Wall Paper Steamers.............0000 
Fire-Resistive Building Fires : 
General Mills, Inc., Buffalo, 
N.Y. ; 


Large Losses in Schools......4:.0+ 
Fires and Fire Losses Classified, 

1938 
Fire Tests: 

Carbon Dioxide 

Double Fire Doors 

Mineral Wool Insulation 
Forest Fire Control, Chemicals in. 

T. R. Truar 


Forest Fires for Fun, John P. 


Forest Fire Situation, 1939. 
Headley 


Roy 


Forest Fire Weather Forecasting. 


Roy Headley... 


Furniture Warehouse Fire, Phila- 
delphia, Pa 


Gas Explosion, Toledo, Ohio 


Gas Explosions in Schools................ 2 


Gasoline Filling Station Fires, 
Two Interesting 


Gasoline Tank Truck Fire, Sharps- 


MI We. cosaltnaeravacspvcicuspessccteateocastenesss é 
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